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ebugger, Turbo Pascal 5 l 0 


New! Turbo C* 2.0 with 
integrated source-level 
debugger 

New Turbo C 2.0 is the one C compiler 
that does it at); nothing is halt done or not 
done at all—instead, your every program¬ 
ming need is met. We wrote our best¬ 
selling word processor Sprint* with Turbo 
C; now you can write your own best seller 
with Turbo C 2.0. 

At better than 16,000 lines a minute,’ 
Turbo C 2.0 compiles your code 20-30% 
taster than its predecessor Turbo C 1.5 
which was already faster than any other C 

compiler. 


Ki Je 


Run 


Comfi i 1 fVo 1 jcet Q pi Ioyii-t I U *hitBrenfcAjii tcxh 


Line 11V6 Col 13 Insert lurfmit TVrh Fi M 
StatusLinet "Proas nvwj kcij to contlmio, KXC tn 


ge tu leuseiti vitya ( fluyi K 

uidtJi - (vp.riffhi vp.left) s lb; 


rfCt w 


ho iy lil 


Md U*U3jh 


wMttl * Jioiabt 


OtllCIP = t: 


/'» Bng i n 


nrld watch 

Brj Icr+n untr.li 

Erl i 1 uatcli 

Iticmmn n N Wfl,tcrlie5. 


Ctrl F7 


Tnyfj I kj*n I nt Ctr I -Ffi 

Glcnr nil Irimnkpaliiis 

Uirtu ifcitxL tn^ikpi>int 


Tor { i-B ; iU5 ; "i K /* For lb colimn:: o t boxes **'' 

sstf i llstyl«< SOLIDj™,. cnlnrr++ ): /* Sal. ilia color uf him */ 

barf iji K-MdlrlUtj tj-i-he ialvt >; /« Draw tlie box "S 

x += width + l; Advance to next col 

orlop 1 ■+ fro lor x (M.vwCnlarB - 2)3; Jtol ne« cukir 

> End of COLUHH loop »/ 

tfrttttl. 

up,i>: ■£ left--l, top: 13 1 right:638, hottun : 336 , ollpM > 

*x - 9 
y: H 


T-Help Esc 6WI. 


Make bugs bug off 

Nice bugs are dead bugs, and Turbo C 
2.0's integrated source-level debugger 
lets you find them and flatten them in a 
flash. You can set multiple breakpoints, 
watch variables and evaluate expres¬ 
sions—all from inside your integrated C 
environment. 


Minimum system requirements: For the IBM PS/2™ and ihe IBM® 
lamily of personal computers and all lfM% compalibles. PC-DGS 
(MS-DOS) 2.0 or later. Ti*bo Debugger minumum 3WK. Turbo 
Assembler minimum 256K Tittw C and Turbo Pascal minimum 
448K (2S6K cornmarU line version) 
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Debugging in the Turbo environment: shown here an expression is being added to the Watch 
window in Turbo C. The Execution Bar highlights the next line the debugger will execute. 


TURBO C 2.0 

HEAPSORT BENCHMARK 

TURBO C 2.0 Microsoft* C 51 

OBJ size [bytes) 

843 

945 

EXE size [bytes) 

6896 

7731 

Execution time (seconds) 

B.1 

12.2 

FEATURE COMPARISON 

Integrated debugger 

Yes 

No* 

Inline assembly 

YfeS 

No 

Auto dependency checking 

Ytes 

No 

EMS support for edit butler 

Yfes 

No 

Device-independent graphics 

Yes 

No 

Number of memory models 

6 

5 

Price 

$149.95 

$450.00 

Heapsort compiled wlti lull optimization Benchmark run on an IBM PS/2 Mode! 60 
"integrated debugger included with Quick C. 



Turbo C and Turbo Pascal owners, upgrade now! 
CALL (800) 543-7543 

II you're a registered Turbo C and/or Turbo Pascal owner, you can upgrade and get the 
latest version of your favorite language, plus bolh Turbo Assembler and lirbo Debugger, 
all at special upgrade prices. Whether you order by phone or mall, be sire to include 
your old Turbo Pascal and/or Turbo C serial numbers and the code PLDZ 

Mail coupon lo: Borland, Attn: Dept. PL02,1800 Green Hills Road, 

P.0 Box 660005, Scotts Valley, CA 95066 0005, 

UPGRADE OFFERS For registered Turbo Pascal- and Turbo C- owners! 
[Unregistered owners, see below*) 


Name 

Stuping address 

City “site % ~ 

(_|_ 

Iteptone 

1b qualify for The upgrade price you must give the serial number of the equivalent product you are upgrading. 

TLrbci Pascal Serial Nunber 
Turbo C Serial Number 


Upgrades lor registered Turbo C and Turbo Pascal owners 
Please check bastes) 

t □ Ma 0 2.0 Professional (Includes buff Mna Assembler and Turbo 
Debugger} 

2 □ kbo Pascal 5.0 Professional (Indutes both Irto Assembler and 

Irbo Debugger) 

3 □ Turbo Pascal wflh 5.0 upgrade manual and disks 

4 P Turbo C w4h 2.0 upgrade ^manual and disks 


Suggested 

Upgrade 

Retail 

Price 

250.00 

9995 

250.00 

99.95 

N/A 

49.95 

N/A 

49.95 


Ptease specify diskette see: Either □ 5W OR □ W 


ftiai product amoum $ 

CA and MA residents add sales ia* $ 

In US please add S5 srtpping/h#idlinfl lor eatfi product S 

in Canada please add £10 snppintpnandiing lor each producl $ 

Total anaount enclosed $ 


Payrrent C VISA □ MC □ Check □ Bank Oral! Credit card expfabon date:_ I __ 

Ml M 1 M I 1 -1-1 111. 


Name as It appears on card 
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Turbo Assembler, Turbo [ 


What started modestly enough in 
November ot 1983 with the launch of 
Borland's first program, Turbo Pascal® 

1.0, became a revolution and It’s been 
going like a rocket ever since. 

We’ve changed the way you program. 

We invented integrated environments 
with Turbo Pascal and we brought them 
to all our languages. Borland continues 
to bring you the best programming tools 
in the world. 

New! Turbo Assembler & 

Turbo Debugger 

Two state-of-the-art development tools 
in one package for only $149.95. 

New Turbo Debugger 8 
debugs all sizes 

With EMS support, remote debugging, 
and 386 virtual machine debugging, 
there’s no limit to the size of program 
you can debug. In fact with 386 virtual 
machine mode, debugging takes zero, 
bytes of conventional memory! 

See what’s happening 

Overlapping windows give you multiple 
views of the program you’re debugging: 
source code, variables, CPU registers, 
call stack, watches, breakpoints, memory 
dump, and more. And a new "session- 
logging" feature tracks and records vour 
every move. 

You’re in control 
Our breakpoints give you more control 
than anyone else’s. Ordinary debuggers 
only get you to a stop, then they stop. 
When our breakpoints are triggered 
you can simply stop, or you can print 
expressions, run code, send messages 
to the session log, or even evaluate an 
expression with user-defined function 
calls. And all our breakpoints are 
conditional. 



Esc - Abort 


Shown here are views of source code, CPU registers, watch expressions, and a session log. 


Unique Data Debugging 
Plain Vanilla debuggers can only give 
you code debugging. Our new Turbo 
Debugger give you data debugging too. 
You can browse through your data from 
the simplest byte to the hairiest data 
structure, inspect arrays, and waik 
through linked lists. All by point 
and shoot. 

Feature highlights 

Breakpoints 

■ Actions: stop, run code, log expression 

■ Break on condition, memory changed 

■ Software ICE caoabilites 

■ 386 debug register support 

■ Support for hardware debuggers 

Debug any program 

■ Turbo Pascal, Turbo C, Turbo Assembler 

■ EMS support 

• 386 virtual machine and remote machine 
debugging 

■ Supports CodeView* and .MAP-compatible 
programs 

Data Debugger 

■ Follow pointers through linked lists 

■ Browse through arrays and data structures 

■ Change data values 


New Turbo Assembler® 
lets you write the tightest, 
fastest code 

Turbo Assembler is faster than other 
assemblers, and you can use it on your 
existing code. It's fully MASM compat¬ 
ible, 4.0, 5.0, and 5.1; even MASM can’t 
say that. Turbo Assembler takes you 
beyond MASM, with significant new 
Assembly language extensions, more 
complete error checking, and full 
386 support. 

Turbo Assembler is designed for easy 
interfacing with high-level languages like 
Turbo Pascal and Turbo C. We use Turbo 
Assembler on Quattro,® our best-selling 
spreadsheet program; now you can write 
your own best-seller with Turbo 
Assembler! 

Feature highlights 

■ Faster than ether assemblers 

■ MASM compatible (4,0, 5.0, and 5.1) 

* Significant new assembly language 

extensions 

■ Easy interfacing with high-level languages 
including Turbo C and Turbo Pascal 

■ Full 386 support 


TURBO DEBUGGER 

TURBO 


FEATURE COMPARISON 

DEBUGGER 

CodeView 

Multiple overlapping views 

ytes 

No 

386 virtual-86 mode debugging 

ytes 

No 

Remote debugging 

Vtes 

No 

Data debugging 

Vfes 

Partial 

Generalized breakpoints 

Ytes 

No 

Session logging 

Ytes 

No 

Conventional memory used—80386 

Zero K 

230K 

Conventional memory used—remote 

15K 

N/A 

Turbo Debugger verson 1.0, Microsoft CodeView version 11 



lUMBU AhbtMBLth 

TURBO 

Microsoft* 

BGIDEMO BENCHMARK 

ASSEMBLER 

Assembler 

Assembly time (seconds) 

9.34 

27 46 

Link time (seconds) 

4.15 

ID. 51 

FEATURE COMPARISON 

MASM compatible (4.0, 5.0, 5,1) 

ytes 

No 

Thorough type checking 

ytes 

No 

Nested structures and unions 

Ytes 

No 

Multimodule cross reference 

ytes 

No 

Assemble multiple files 

ytes 

No 


Run m ISM F’S/Z model 6Q using Turbo Assembler version 10, Turbo Linker version 2.0. 
Micrbsolt Macro Assembler version 5.10. Microsafl Overlay Linker version 3.fi4 
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and Turbo C 2.0! 
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Shown here is the Evaluate/Modify window of Turbo Pascal: look at expressions, examine 
structured data types, change variables on the tly. 


Turbo C 2.0 has the best 
of everything 

■ Includes the compiler, editor, and 
debugger, all rolled into one 

■ Integrated source-level debugger 
lets you step code, watch variables, 
and set breakpoints 

■ Develop and debug production-quality 
code in all six memory models 

■ Inline assembler support 

• Support for Turbo Assembler 
and Turbo Debugger 

■ Make facility with automatic 
dependency checking 

■ Over 430 library functions, including 
a complete graphics library 

■ Only $149.95 

New Turbo C Professional 

Turbo C 2.0 plus both Turbo Assembler 
& Turbo Debugger: ail three programs 
rolled into one—the one C package that 
has everything. A complete set of tools 
that caters to every level of program¬ 
ming expertise. Turbo C Professional: 
$250. Includes coupon for free T-shirt 
(while supplies last). 

New! Turbo Pascal® 5.0 with 
integrated source-level 
debugger 

Turbo Pascal, the worldwide favorite with 
over a million copies in use, just got 
even smarter. The best got better. Meet 
Version 5.0. In a word, it's revolutionary. 

Not only do you go code-racing at 
more than 34,000 lines a minute,* you 
also now go into a sophisticated debug¬ 
ging environment—right at source level. 


It's completely integrated and bullet-fast. 

Turbd Pascal’s new integrated 
debugger takes you inside your code 
for fast fixes. You step, trace, set multi¬ 
ple breakpoints. You modify variables as 
you debug and watch full expressions 
at runtime. 

Separate Compilation 
Break your code into units. Your separ¬ 
ately compiled units can be shared by 
multiple programs and linked in a flash 
with Turbo Pascal's built-in Make utility 
and smart linker. We give you a powerful 
library of standard units including the 
spectacular Borland Graphic Interface 
and our state-of-the-art overlay 
manager. 


Feature highlights 

■ Includes the compiler, editor, 
and debugger, all rolled into one 

■ Integrated source-level debugger 
lets you step code, watch variables, 
and set breakpoints 

■ Overlays, including EMS support 
u 8087 floating-point emulation 

■ Support for Turbo Assembler 
and Turbo Debugger 

■ Procedural types, variables, 
and parameters 

■ Smaller, tighter programs: Smart Linker 
strips both unused code and data 

■ Constant expressions 

■ EMS support far editor 

■ Only $149.95 

Debugging: The inside story 

Turbo Pascal's new integrated source- 
level debugger takes you inside your 
code to fix errors fast. Don't worry 
about errors, everyone makes them; 
but with the right debugger, this one. 
it's a fast fix. 

Turbo Pascal Professional® 

Turbo Pascal 5.0 plus both Turbo 
Assembler & Turbo Debugger: all three 
programs rolled into one—the one 
Pascal package that has everything. A 
complete set of tools that caters to 
every level of programming expertise. 
Turbo Pascal Professional: $250. 
Includes coupon for free T-shirt 
(while supplies last). 


TURBO PASCAL 5.0 

TURBO 

Turbo 

SIEVE BENCHMARK 

PASCAL 5.0 

Pascal 4.0 

.EXE size (bytes) 

1440 

1504 

Execution lime (seconds) 

6.15 

7,25 

FEATURE COMPARISON 

Integrated debugger 

Yes 

No 

Overlays, including EMS support 

Vfes 

No 

8097 floating-point emulation 

Yes 

No 

Turbo Debugger support 

Yes 

No 

Procedural types, variables, parameters 

'fes 

No 

Smart linking ot code and data 

Yes 

No 

Constant expressions 

Yes 

No 

EMS support tor editor Yes 

BaichmarK (25 iterations) run on an IBM PS/2 Model 60. 

No 


60-day money-back guarantee* B 0 R L A N 

Circle 50 on Reader Service Card (DEALERS: 51) 


For the dealer nearest you 
Call (800) 543-7543 
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PRODUCTS IN PERSPECTIVE 


67 What’s New 

89 Short Takes 

NEC Ultralite, an incredible 
shrinking machine 
NEC ProSpeed 386, 
a 386 portable 
The Norton Commander, 
a useful product is now 
nearly indispensable 
Compaq Deskpro 386/20E, 
going head-to-head with the PS/2 
Personal Measure, 
performance analysis from 
a real-world perspective 


FIRST IMPRESSIONS 

158 The NeXT Computer 

by Tom Thompson 
and Nick Baran 

This power user’s dream includes 
a 25-MHz 68030, 8 megabytes 
of RAM, Unix, and more. 


REVIEWS 

180 Product Focus: 

The Promise of Project 
Management 

by Lamont Wood 

Project management software 

has both potential and pitfalls. 

197 SX Appeal 

by Jeff Holtzman 
The Compaq 386s—the first 
system based on Intel’s new 
80386SX microprocessor. 

205 ALR Improves on a Winner 

by Mark L. Van Name 
ALR’s FlexCache 25386 
sets a new speed record 
for 80386 systems. 

213 Parallel Processing 
Comes to PCs 

by Pete Wilson 

The Levco TransLink and CSA 
PART boards can provide 
parallel processing and boost 
the power of your system. 


EVTE 



EXPERT ADVICE 


105 Computing at Chaos Manor: 
The Revenge 
of the File Formats 

by Jerry Poumelle 
It was a frantic month 
of unfinished business 
at Chaos Manor. 

127 Applications Plus: 

Portable Software 

by Ezra Shapiro 
Ezra looks at programs 
packed in ROM and compares 
OS/2 and Spuds MacKenzie. 

135 Down to Business: 

Do Productivity Tools 
Help Productivity? 

by Wayne Rash Jr. 

Buying software productivity 
tools may be pointless if you 
haven’t analyzed your needs. 

139 Macinations: 

Hot Stuff 

by Don Crabb 
The products that 
outshined the rest at the 
recent MacWorld Expo. 

147 OS/2 Notebook: 

OS/2’s Multitasking 
Dashboard 

by Mark Minasi 
Some new tuning 
parameters are important 
in multitaskers. 

153 COM1: 

You Can’t Get There 
from Here—Or Can You? 

by Brock N. Meeks 
Today’s gateway experiments 
could pave the way for 
a nationwide network. 


223 A C + +Toolkit 
by Jon Udell 

Zortech’s C++ 1.0—everything 
you need to get started with C++. 

229 Lint for the PC 

by Alex Lane 

PC-Lint 2.15 is an MS-DOS 
version of the Unix tool. 

237 SpinRite 

by Richard Grehan 
Recover bad sectors 
and tracks of data on your 
hard disk drive. 

241 Features vs. Speed 

by Diana Gabaldon 
Full Write Professional combines 
word processing and desktop 
publishing capabilities. 

249 Remote-Control 
Communications 

by Rick Cook and Paul Schauble 
Remote 2 ’s R2Call/R2Host 
let you control another 
computer via your modem. 

254 Review Update 


IN DEPTH 


272 Introduction: 

Parallel Processing 

275 Side by Side 

by Klaus K. Obermeier 
Parallel-processing capabilities 
for personal computers 
are slowly emerging. 

287 T800 and Counting 

by Richard M. Stein 
The T800 transputer 
and the Occam language 
are a hardware/software team 
designed to work together. 

301 Getting the Job Done 

by David Gelernter 
The Linda language can help 
parallelize existing software 
and develop new program 
structures. 
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311 The Third Dimension 

by Michael J. Little 
and Jan Grinberg 
The massively parallel 
/ architecture of the 
3-D Computer ensures 
high throughput. 

320 Boards and Boxes 

Currently available 
transputer boards and 
parallel-processing desktops. 



Parallel Processing/272 


INTERNATIONAL SECTION 
begins after page 88 


409 Some Assembly Required: 
Embedded Languages 

by David Betz 
ExTalk extends 
the capabilities 
of your application. 

419 Programming Insight: 
Adding Dimension 

by Christopher J. Batory 
A technique that provides 
the fastest possible access 
to an array element in C. 


FEATURES 


340 Recursiv: 

An Object-Oriented CPU 

by Dick Poumain 
The Linn Rekursiv CPU 
is designed to run object- 
oriented languages faster 
than conventional machines. 

353 PC Power, Part 2: 

Backup Power 

by Mark Walter 

How to provide reliable backup 
power for your computer 
without creating 
new electrical problems. 

363 Multiple Regression with Excel 

by Charles W t Kyd 
Microsoft Excel lets you do 
powerful regression analysis. 

375 ICs APT to Write 

by Peter Wayner 
The Abstract Planning Tool 
makes logical connections 
from your thoughts and ideas* 

387 Paral lelizing Prolog 

by Dick Fountain 
Three approaches to running 
Prolog programs on 
multiprocessor machines. 


HANDS ON 

399 Ciarcia’s Circuit Cellar: 

A Supercomputer, Part 2 

by Steve Ciarcia 

In this installment, Steve 

examines the Mandelbrot set. 
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Integrated Software for 
Schematics & PCB Artwork 


Introducing HiWIRE-Plus 

Wintek’s sm ARTWORK* 
pioneered low-cost printed- 
circuit-board CAD. Then HiWIRE 
set the standard for productivity 
and ease-of-use in schematic 
capture. Now Wintek introduces 
HiWIRE-Plus, integrating 
Hi WIRE'S schematic features 
with a powerful printed-circuit- 
design facility. 

Creating Schematics 

With HiWIRE-Plus, simply 
connect library symbols with 
wires and buses. Creating and 
changing symbols is fast and 
painless. Produce your drawing 
using a dot-matrix printer, laser 
printer, or pen plotter. 

Circuit-Board Design 

HiWIRE-Plus gives you all the 
design freedom you want: you 
choose the grid size, trace widths, 
and pad shapes. The board size 
and number of layers are vir¬ 
tually unlimited. HiWIRE-Plus is 
perfect for surface-mount, micro- 
strip, and ECL applications. 


CURRENT VERSIONS 

HiWIRE, VMM; sm ARTWORK, Vi ,4rl 


HiWIRE-Plus Advantages 

□ One tool for schematics and 
printed-circuit artwork 

□ Easy-to-learn menu-driven 
operation; complete docu¬ 
mentation and tutorial 

□ Schematic libraries with TTL, 
CMOS, ECL, ladder, micro¬ 
processor, and discrete 
components 

□ Netlist and bill-of-materials 
utilities included 

□ Circuit boards up to 60x60 
inches and 256 layers 

□ Variable grid size, trace width, 
and pad size (.001 " resolution) 

□ PCB library with DIPs, SIPs, 
SMDs, PGAs, TOs, and edge 
and D connectors 

□ Schematic-to-layout cross¬ 
checking 

□ Design-rule checker 

□ 800 number for free support 



■■HiWIRF', "srnAftTWORK", ’Wintek", gnd Ihe Wintek tOgCr are 
registered trademarks of WinSek Corporation 


System Requirements 

□ IBM PC, XT, AT, or PS/2 with 
512K RAM, printer port, color 
monitor, and CGA, EGA, or 
VGA graphics card 

□ Microsoft Mouse 

□ IBM ProPrinter or Epson 
dot-matrix printer, and/or 

□ Houston Instrument or 
Hewlett-Packard pen plotter 

Higher Performance 
Better Value 

Still only $895, HiWIRE-Plus 
delivers quality schematics and 
PCB artwork. You don’t need to 
guess if HiWIRE-Plus is right for 
you—we guarantee it! Try it for 
30 days at absolutely no risk. 
Call toll free today and put 
HiWIRE-Plus to work for you, 

Wintek Corporation 

1801 South Street 
Lafayette, Indiana 47904-2993 
(800) 742-6809 or 
(317) 742-8428 
FAX: (317) 448-4823 
Telex: 70-9079 

Europe- RSVA Ltd,, England, 

Phone: 0420 22666, FAX: 0420 23700 
Australia: Entertainment Audio Pty T Ltd., 
Phone: (08) 363-0454 
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EDITORIAL ■ Fred Langa 


New tools from BYTE 
to help you manage 
information overload 

I nformation overload is something 
we all struggle with—especially in 
the computer press, which seems to 
suffer from a disappointingly low 
signal-to-noise ratio. Not only are there 
more and more publications dealing with 
this or that niche, but the quality of re¬ 
porting frequently proves to be less than 
stellar. 

For example, several of the large 
weekly publications have well-deserved 
reputations for low accuracy. 

Others (the “Reviews ’R’ Us” sort of 
publications) take a notoriously short¬ 
sighted approach to microcomputing. 
Yes, “state-of-the-market” reviews are 
important, but the “state of the art” is 
equally important. Unlike BYTE, a 
here-and-now, mostly reviews publica¬ 
tion can’t give you the information you 
need to prepare for tomorrow. That’s 
why we strive to give you an accurate, 
balanced, useful-today and useful- 
tomorrow magazine. 

BYTEweek 

Even so, BYTE’s staff learns of far more 
interesting and useful information than 
we can fit into a magazine, even the size 
of the one you’re now holding. Much of 
this “extra” information goes into our 
popular Microbytes Daily news service 
on BIX (BYTE’s on-line conferencing 
system), where it has earned a reputation 
for being a fast, reliable source for re¬ 
ports and analysis of significant micro¬ 
computing news. 

But Microbytes Daily is still a lot of 
reading. So, several months ago, we 
asked our News and Technology depart¬ 
ment to design a weekly newsletter that 
would, in a compact and readable form, 
give readers 100 percent factual, unbi¬ 


BYTEweek, 

BYTE on Disk, and 
Best of bk 


ased, expert analysis of significant de¬ 
velopments in the personal computer in¬ 
dustry. It was a tall order—no other 
microcomputing weekly places so high a 
premium on accuracy, for example. But, 
using the resources of our award-winning 
Microbytes news team, the technical ex¬ 
pertise of the BYTE staff, and the re¬ 
sources of the BYTE Lab, Associate 
Managing Editor Rich Malloy and his 
staff has succeeded. 

The first issues of BYTEweek rolled 
off the press in October. Now, each 
week, Rich, Nick Baran, D. Barker, and 
the rest of the News and Technology de¬ 
partment sort through the week’s events 
(including information provided exclu¬ 
sively to BYTEweek, BYTE, and Micro- 
bytes), distill the most significant news, 
and add expert interpretation and evalua¬ 
tion to tell you not just what happened, 
but why, and what it means. The results 
are desktop-published for utmost speed 
and mailed to arrive at readers* desks on 
Monday mornings. (BYTEweek sub¬ 
scribers also can download each issue 
from BIX for even faster access.) 

If you need the most accurate and 
timely information available—especially 
if you’re suffering from information 
overload—our concise, precise 
BYTEweek newsletter can help. For 
more information, please see page 271. 

BYTE on Disk 

There’s a shelf in my office that I worry 
about. It’s the one with the full collection 
of BYTEs. In part, I worry about folks 
borrowing some of those old, irreplace¬ 
able issues for research. Mostly, I worry 
about the shelf being able to support all 
that weight. It’s a literal case of informa¬ 
tion overload. 

One alternative to paper archives is to 
use BIX to keyword-search and down¬ 
load BYTE articles; another alternative 
is to build your own electronic archives 
with the BYTE on Disk service. 

BYTE on Disk offers the full text of 
each issue of BYTE in a variety of disk 


formats. The files are plain-vanilla 
ASCII (no graphics), so they can be 
searched, read, or imported into almost 
any word processor, database, or text-re¬ 
trieval utility you might have. Because 
it’s full text, you’re not locked into any¬ 
one else’s keywords or index—you can 
search for any occurrence of any word in 
any article. 

It’s great for research and reference— 
instead of manually thumbing through an 
issue, trying to remember where you saw 
that mention of the TechnoWidget 999 
coprocessor, you just use something like 
Norton’s Text Search or your word pro¬ 
cessor to search for “widget,” “techno,” 
“999,” or “coprocessor,” and voila— 
you’ve found it! For more information, 
please see the card following page 288. 

Best of BIX 

We’re also now producing disks with the 
highlights of each months’ activity on 
BIX. Like BYTE on Disk, Best of BIX on 
Disk is plain ASCII, so you can read and 
search the text with almost any word pro¬ 
cessor, database, or text utility. Each 
disk contains the most interesting and in¬ 
formative recent discussions specific to 
the machine you own. For example, 
order the IBM disk, and you’ll get high¬ 
lights from IBM-specific conferences. 
Please see the card following page 288 
for additional information. 

A monthly magazine that gives you a 
thorough, in-depth, one-stop briefing on 
important developments across the entire 
field of personal computing; a weekly 
newsletter that gives you accurate, con¬ 
cise reporting and evaluation of micro¬ 
computing news; compact, machine- 
readable/searchable versions of BYTE 
and Best of BIX. We’re proud to be the 
first publication to offer these tools to 
help you find and use the information 
you need, when you need it, in the format 
you prefer. 

—Fred Langa 
Editor in Chief 
(BIX name u f langa ”) 
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Here's One 
'286 Computer 
That Won't Be 
Shocked By 
The Next 
Generation. 


AST 

Premium 

/286 



Two kinds of people buy the award-winning 
AST Premium® /286: those who live for today 
and those concerned about the future. 

People who live for today buy the AST 
Premium/286 because it's the hottest 286 on 



AST 

Preitrium2£6 
Model J40X 

IBM" PS/2’ 
Model 50Z 
031 

Compaq* 
DeskPro 286- 
Model 40 

CPU speed (MHz) 

10,8,6 

10 

12,8 

Wait States 

0 

0 

\ 

Mai. 0 WairStaie 

Memory 

Id MH 

2MB 

0 MB 

Expanded Memory 

EEM5/EM54.0 

Included 

Extra Cost 

Extra Gobi 

Hard Disk Sise/Speed 

40MB/28tns 

30 MB/39ms 

40 

DOS 3.3 and GW-BASIC* 

Included 

Extra Cost 

Extra Cost 

Easy 386 CPU 
Upgradeabiliry 

Yes 

No 

No 


Top Rated 
'286 PC 

—PC Digest’ 
May 19AH 


Company. 
Addn 



the market In fact, among its many distinctions 
is the "Best of J 87" award given by PC Magazine 
But for those who can't stop thinking about the 
demands of the next generation of application 
software, the AST Premium/286 represents 
something different. Security. 

Only the AST Premium/286 offers up to 16 
MB of zero wait-state RAM, using AST Advanced 
FASTRAM™ memory. Which is the kind of wide- 
open power you need to run 
memoiy-intensive Lotus* 1 
1-2-3® and dBASE® applica¬ 
tions today. 

Plus, you r re all set to take 
advantage of applications 
written for MS® OS/2™ from AST in the future. 

In fact, in NSTL's latest independent OS/2 
system benchmarks, AST Premium/286 
finished first * 

And when you're ready for 386 r " CPU power, 
AST's proprietary FASTslot™ architecture pro¬ 
vides easy upgradeabilxty. Simply plug in the 
AST Premium FASTboard/386 rH for true 32-bit, 

16 MHz power with high-speed 64Kb cache 
memory. 

To find out more, visit your nearest AST au¬ 
thorized system dealer today, or call (714) 
863-0181 and ask for operator AA75- 


□Please send information on die AST Premium/286. 
□Yes, have an AST respresentatlve call me. 

Name__ 

Tide_ 


State. 


Zip. 


Phone l_J_ _ 

l am an DEnd user □ Reseller. 

Send to: AST Research, Inc. 2121 Alton Avenue 
Irvine, California 92714-4992, Attn: MC 


[ n/asj 


AST Ls proud to I 


{Ft) teleuWuFlh*39Ha f- 

RESEARCH INC. s “ T “^ ol| ™ l ’ ,a ** 

Times Have Changed. 

' PC Digest. May 198$. Independent Comparative Ratings Report % selecting PC Systems 
end Peripheral AST markets products worldwide— in Rumpeanil the Middle E»t 
tm 44 1568 435$ laJipanciU 815 Hike Fee Eui»U 8525In 

Canada call 416 626-75 1 4. AST, AST logo and AST Premium festered and RASTstoi;, 
FASTRAM, and AST Premium FASTbaard/SRrf trademarks AST Research, hit 366 trademark 
EmeJ Carp. All other product and brand name? are trademarks and registered trademarits 
of their respective mmpanies-Capy right© 1988 AST Research, Inc. All rights reserved 
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UserSoft/C 
Means Business 




Hr. Sfcitb’s widen mm is Anderson . 
IVell.... I an Peter 

: c:SALES 



of same 


let's start FROM Gibbens TO Haple 


» password for f iletc:SALES3 is ■■«■■■■«■ 

































































UserSoft/C is the 
Business C 

UserSoft Business C is the finan¬ 
cial C compiler that makes sense 
to both clients and programmers. 
It is not/ust another C compiler. 

Business C Development Tools'", 

consists of SCREEN™, S/AM 1 " 
and SUPERIOR™, regular price 
at USJ299.95. Comdex '88 
special at US$199.95. System 
Requirementsforthe IBM PS/2™ 
and the IBM® family of personal 
computers and oil 100% com¬ 
patibles. PC-DOS [MS-DOS) 2.0 
or later. 384K RAM. 

Compiler Library Models 
SMALL to HUGE, 

Commercial C Development 
Tools™, consists of S/AM™ and 
SUPERIOR™, regular price range 
from US$499.95 to US$999. 
Comdex '88 special ot 
US$399,95. Commercial 
Development Tools are currently 
available for UNIX (Sun, VAX), 
and other systems. Versions for 
Macintosh™, IBM/VSand 
XENIX™ will be released early 
in 1989. 

S/AM-the revolutionary data¬ 
base management system that 
gives you unlimited growth and 
ease of usage. There are no 
limitations on any of the follow¬ 
ing features: key types [alpha¬ 
numeric, integer, float & Image), 

# of key parts, # of data fields, 
size of any key and/or data, and 

# of alternative keys. Other 
features includes automatic 
management of alternative key 
files [virtual tables); encryption 
an file, record, datafield or even 
a byte; privacy prevention option 
(in the event of three or more 
illegal attempts to access the file, 
future access to that level will be 
prohibited until reset]; high- 
language access far non-image 
data; mixed (fixed and variable) 
data field/key length for storage 
compression & far special 
applications. 


SCREEN is a superset of UNIX 
curses; supports la rge window 
buffer with scroll, wrap, hori¬ 
zontal scroll etc.; has multiple 
windows & sub-windows, direct 
screen read/write and auto 
CG A/m onoch ro me c a pa b i I i ti es. 
Optimized for developing 
spreadsheet and word pro¬ 
cessing programs. 

SUPERIOR-the world's first 
breakthrough in making C "The 
language far developing busi¬ 
ness application programs''. It is 
capable to manipulate the format 
for Enputi ng or outputing values 
with just one statement which 
could not be done by any of the 
other languagesfrom BASIC, 
conventional C, COBOL, 
FORTRAN, SNOBOL to 4GL 
it includes functions for strings 
manipulation, conversion, busi¬ 
ness calculation such as regres¬ 
sion, standard deviation, rnnovo¬ 
tive complex matrix operations, 
and most built-in functions com¬ 
patible to those of WANG ™ 
BASIC/2, IBM™ PL/1 subset G 
ondTHEOS™ BASIC 

See the September/October 
issue of BYTE, a detailed com¬ 
parison of the functions, port¬ 
ability, documentation, product 
and price in detail. 

Why do project managers buy? 

UserSoft's Tools minimize 
training costs, increase pro¬ 
ductivity , reduce stress and 
development time; and eliminate 
complexities of project through 
"programming compression™", 
also provides privacy to 
information. 

Why do COBOL programmers 
buy? It hos superpowerful 
routines for screen handling, 
flexible and unique input/output 
formatting, easy-to-use BASIC 
and PL1 functions. It, increases 
project performance ond soft¬ 
ware portability, makes C easier 
to use than COBOL & other 
languages. 


Why da C programmers buy? 

It reduces coding, debugging, 
testing and programme main¬ 
tenance time. It provides easy 
portability and conversion to 
other systems. It is the most com¬ 
plete, powerful and flexible set of 
tools ever required for software 
development. 

Why do educational institutes 
buy? It is the world's most ver¬ 
satile Data Management system 
yet practical and easy to be 
taught. UserSoft Development 
Tool is the possible replacement 
of COBOL, PL/1, FORTRAN, 
BASIC. It prepares student to be 
highly productive and competi¬ 
tive in the industry. 

Coo you afford to wait? Many 
with no computer experience 
have already claimed to hove 
acquired C programming skills 
in just one week. Business C 
Development Tools™ could make 
you more competitive increasing 
productivity monyfalds. 


This special offer must be potted before 
November 19.1998. 

YES... Please Rush me __copies of the 

following products. 

Business C Development Tool ■ US$1 99.95 

(includes S/AM, SUPERIOR and SCREEN - 
PC/XT/AT only) 

Commercial C Development Tool 

{includes S/AM end SUPERIOR) 

for non-PC product phase calf (800) 663-0322 

UNIX [reg. $49941999)» US$399.95 

□ Apollo □Honeywell DSufi QVAX 

□ UNISYS DWong/iNEX 

WANG/_VS (reg. $1499) ■ US$399.95 

OTHER (reg. $999-11999) ■ US$999,95 

□ VMS □ MVS □PRIMOS OVS/VSl 
Individual Tools for PC only: 

OS/AM US$99.99 □ SUPERIOR US$99.99 

□ SCREEN US$69.99 

Grde for my: MicroSoft-C/Turbo-C/Lattice- 
C/Advaneed-C + + /_ 

□ 5W disk (360k/1.3M) or 03^ disk 

HI like to have more information for 
_____system. 


NAME 


ADDRESS 


□TESTATE 


ZIP/PHONE 


CARD # □ VISA □ MASTERCARD □ AMX □ CHQ. 


EXPIRATION DATE 


i t * k • * 

%v+v*v 

WAV 

VeW 


USERSOFT 


UserSoft Systems Limited 

Suite 1512,409 Granville St 
Vancouver, BO, Canada V6C1T2 
Telephone 604/681.8872 


It within £0 day* of purchase, thi i product 
ttaw not perform in accordance w>Hh our 
daims, call our customer servi ce deport¬ 
ment and w* will arrange a refund. 

AFl User Safi products are trademarks 
or registered trademarks cl UserSoft 
Systems Limited. Other brand and prod¬ 
uct names are inademorks or registered 
trademarks of iheir respective holders 
Copyright® 198B UserSa-fl Systems 
limited 


Power C is a trademark of Min Software 
MS-DOS, Microsoft C is a negislered 
Irndemark of Microsoft Corporation 
Turbo C « a registered trademark of 
Borland International 
I0M, MVS and VSAM are trademarks 
of International Busies* Machine 
Sun it a trademark of Sun Microtystems 
DEC, VMS and VAHanj irademorks ol 
Digital Equipment Corporation 
UNiK iso trademark of Bell Laboratory 
VS is O trademark of WANG Lobflratary 


To order Calk 1-800/663-0322 
We have changed location at 
Comdex 88. See us now at the 
Riviera Hotel, Booth R3630. 

Shipping and Handling; 

North America (US$10 UPS; $20 Air); 

Overseas US$50. 

Generali (604) 681-0872, or 
FAX (604) 685-1207/Tdex 04*508312 
VCR ATTN USERSOFT 

All dralere/wholesalers/educators one welcome, 
coil Mr. S. Chefty (604) 681-8072 
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WINDOWS FOR DATA® 




pop 




*0' 


(M 01 




* 


Invoices: Create Review Print Exit 


ue^pfo * 1 * 6 


INVOICE 
invoice No.: 


12/03/87 


16:43: IS 


Search for customer record? (V/N): 
Enter customer information? CMO: 
Enter billing address? (¥/N): 
Enter marketing information? (?/K): 


William Jones 
Innovative Software 
3S1 Bulletin Avenue 
Need barn , HA 02194 
ihi?) 394^512 


DESCRIPTION 


QUANTIT¥ 


Windows for Bata 
Windows for Data 
Windows for Data 
Windows for Data 


n icrosar t 
Lattice 
Turbo C 
XENIX 


1475.00 

1590,00 


Cursor h 


scroll r ENTER selects and ESC exits choice menu 

—■ . - . - ■ ^ -— 




pop 

vJi' 


0 9 



mm 

UD3B2 

Windows for Data - XENIX 

Windows for Data - 3B2 Unix 


Subtotal: 

Shipping: 

11325.00 
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Jlf you program in C, take a few 
moments to learn how Windows for 
Data can help you build a state-of-the- 
art user interface. 

S’ Create and manage menus, data-entry forms, context- 
sensitive Kelp, and text displays — all within windows. 

BT Develop window-based OS/2 programs right now, 
without the headaches of learning OS/2 screen manage¬ 
ment. Run the same source code in PCDOS and OS/2 
protected mode 

Bf Build a better front end for any DBMS that has a C- 
language interface (most popular ones do). 



FROM END TO BEGINNING 
Windows for Data begins 
where other screen packages end, 
with special features like nested 
pop-up forms and menus, field en¬ 
try from lists of choices, scrollable 
regions for the entry of variable 
numbers of line items, and an ex¬ 
clusive built-in debugging system. 


NO WALLS 

If you’ve been frustrated by the limitations of other 
screen utilities, don’t be discouraged. You won’t run into 
walls with Windows for Data. Our customers repeated¬ 
ly tell us how they’ve used our system in ways we never 
imagined — but which we anticipated by designing Win¬ 
dows for Data for unprecedented adapatability. You will 
be amazed at what you can do with Windows for Data. 


YOU ARE ALWAYS IN CHARGE 

Control functions that you write and attach to fields 
and/or keys can read, compare, validate, and change the 
data values in all fields of the form. Upon entry or exit 
from any field, control functions can call up subsidiary 
forms and menus, change the active field, exit or abort 
the form, perform almost any task you can imagina 

OUR WINDOWS 
WILL OPEN DOORS 

Our windows will open doors to 
new markets for your software 
High-performance, source-code- 
compatible versions of Windows 
for Data are now available for 
PCDOS, OS/2, XENIX, 
UNIX, and VMS. PCDOS 
versions are fully compatible with Microsoft Windows. 
No royalties. 



MONEY BACK GUARANTEE 

You owe it to yourself and your programs to try 
Windows for Data. If not satisfied, you can return it for 
a full refund. 

Prices: PCDOS $295, Source $295. OS/2 $395. 
XENIX $795. UNIX, VMS, please call. 

Call: (802) 848-7731 ext. 51 

Telex: 510-6014160 VCSOFT FAX 802-848-3502 



Vermont 

Creative 

Software 


21 Elm Ave. 
Richford, 
VT 05476 
























Microbytes 


Staff-written highlights of developments 
in technology and the microcomputer industry 


Is Software Complexity Slowing the Computer Industry? 


T he next version of 
Lotus 1-2-3: late* The 
forthcoming dBASE IV: 
late, FullWrite Professional: 
finally shipped after being 
famously late. As programs 
get more feature-bedecked 
and more powerful, an¬ 
nounced shipping dates 
keep going askew. But 
there's more to the problem 
than software houses missing 
ship dates and users having 
to wait and wait and the trade 
press having to write an¬ 
other story about vaporware. 
Software just isn't keeping 
up with hardware. While 
dramatic advances in com¬ 
puter hardware seem almost 
commonplace, progress in 
software development is hav¬ 
ing a hard time keeping up; 
in fact, it may be going in re¬ 
verse. Software companies 
are having more trouble de¬ 
livering their products, 
which become increasingly 


complex as they offer better 
performance. 

Artificial intelligence is 
a good example of very 
complex software, software 
that’s very smart and hence 
very hard to code, 41 AI is 
software," said Dr. Philip 
London of Cognition, Inc, 
(Billerica, MA), “and the 
general pace of software ad¬ 
vancement will be slow. 
There's a big difference 
between research projects 
and commercial products,” 
While acknowledging that 
hardware advancements 
certainly help software 
technology, London said 
that software designers need 
to learn how to write soft¬ 
ware for advanced hardware 
systems, like massively 
parallel architectures, which 
he said are poorly under¬ 
stood by software 
developers. 

Big advances are needed 


in software productivity, too. 
“Converting good ideas 
into software products is ex¬ 
tremely difficult,” London 
said. While engineers are 
learning how to manage 
complex engineering proj¬ 
ects, complex software 
projects “resist the efforts of 
traditional management 
techniques,” he added. Pro¬ 
grammers also have to fol¬ 
low rules set by hardware en¬ 
gineers, “Software must 
interface to external, arbi¬ 
trary specifications.” 

London cautioned that 
“no magical solution exists,” 
and he doesn’t expect revo¬ 
lutionary advances in soft¬ 
ware development. The best 
thing that can be done is to 
require “discipline and 
cleanliness” of computer 
programmers. “The top 5 
percent of software engineers 
produce most of the best 
code," London said. 


Zenith Implements Multiprocessing in AT-Compatible 
Unix System; New Bus Links Cards 


^9 enith Data Systems 
mm (Glenview, IL) has im¬ 
plemented multiprocessing 
in a new Unix-running IBM- 
compatible machine that 
can be charged with as many 
as six Intel 80386 proces¬ 
sors and can handle as many 
as 64 users. The multi¬ 
processor technology con¬ 
sists of both hardware and 
software innovations. The 
hardware component cen¬ 
ters on a new proprietary 
multiprocessing bus. The 
software component consists 
of a modified Xenix operat¬ 
ing system. BYTE was given 
an early look at a hand-built 
production prototype of Ze¬ 
nith’s first high-end sys¬ 


tem, called the Z-1000. 

The Z-1000, housed in a 
castored case about the size 
of a one-drawer filing cabi¬ 
net, is a dual-bus computer: 
one bus for the CPUs and 
memory, and one bus for pe¬ 
ripherals. The peripherals 
bus is a standard 20-MHz PC 
AT bus, which allows the 
machine to work with the va¬ 
riety of low-cost periph¬ 
erals available for the AT. 
Connecting the two buses is 
a “bridge card” that contains 
another 80386 CPU, This 
CPU actually supports the 
operation of Xenix and 
serves as the communications 
path for the CPU cards on 
their dedicated bus and the 


peripherals on the AT bus. 
The system designers de¬ 
cided not to use IBM’s 
Micro Channel bus because it 
would not operate reliably 
at the speeds required of the 
Z-1000, an engineer said* 
The Z-lOOO’s CPU bus, 
called the C-Bus, is electron¬ 
ically similar to the NuBtis 
in the Apple Macintosh and 
Texas Instruments 1500 but 
uses different connectors, 
Zenith engineers said. The 
CPU cards use this bus to 
communicate with each 
other and with the Z-1000's 
fast 32-bit memory. The 
machine can take as many as 
five of these CPU cards, 

continued 
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* Despite ail the talk 
about erasable optical 
disks, such media 
doesn’t scare Paul 
Schroeder, president of 
WORM-maker Maxi¬ 
mum Storage (Colorado 
Springs, CO), Compar¬ 
ing erasable and noneras¬ 
able media is the pro¬ 
verbial apples and 
oranges, Schroeder 
says. Erasable is certainly 
remarkable, but there 
are some situations in 
which you don't want 

the information to be sus¬ 
ceptible to obliteration, 
deliberate or accidental, 
he points out. Perma¬ 
nent archives is where 
WORM (write once, 
read many times) tech¬ 
nology shines. “Let’s 
not put write-once in the 
hands of someone who 
needs a Winchester,” 
says Schroeder. “That's 
dumb.” Maximum re¬ 
cently brought out its 
AFX-4000 optical disk 
subsystem, which puts 
500 permanent megabytes 
on a 5 U-inch cartridge* 

* Apple (Cupertino, 

CA) said at SIGGRAPH 
that it will be shipping 
X-Windows software to 
go with A/UX by the 
end of the year. The kit 
will include X-Windows 
execution software, dis¬ 
play managers, and both 
end-user and programmer 
documentation. 

* If you think you see a 
difference in picture 
quality between compa¬ 
rable color monitors from 
different companies, 
look closer or call a doc¬ 
tor, These days, a select 
few manufacturers make 
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the color picture tubes 
for all those different 
brand names, says Am- 
non Rosen of monitor- 
vendor Relisys. So 
chances are the monitor 
made by Company X 
has the same picture tube 
as the monitor made by 
Company Z. Three com¬ 
panies in the Far East 
make everybody's tubes 
except Zenith’s, he says. 
Zenith makes its own. 
Rosen says he likes to 
set up a Relisys multis¬ 
can monitor next to an 
NEC multiscan monitor 
and ask people which 
monitor is better. “Peo¬ 
ple tell us they don’t 
think our picture is any 
better,” he says. “Of 
course not—our picture 
tubes come from NEC,” 

• The biggest barrier to 
using computers in Japa¬ 
nese schools is a short¬ 
age of computers, ac¬ 
cording to a report 
released by Japan’s Com¬ 
puter Education Devel¬ 
opment Center . About 
half of the schools sur¬ 
veyed said a lack of com¬ 
puters, insufficient 
funds for buying soft¬ 
ware, and a shortage of 
teachers who can develop 
computer-based pro¬ 
grams are holding back 
computer use in educa¬ 
tion. About 50 percent of 
the high schools sur¬ 
veyed teach programming 
classes, particularly 
BASIC, Logo, FOR¬ 
TRAN, and COBOL. 

• While neural net¬ 
works are still largely in 
the realm of exotica, 
several companies are 
mixing neural net¬ 
works and image pro¬ 
cessing, according to 
reports from a recent 
conference. An official 
of Nestor (Providence, 

RI) said firms have in¬ 
tegrated the neural-based 
Nestor Development 
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which are used to support re¬ 
mote users. The cards, C- 
Bus, and modified Xenix 
kernel were developed by 
Corollary, Inc. (Irvine, CA), 
in cooperation with Zenith. 

According to George P, 
White, president of Corol¬ 
lary, the new C-Bus has an 
advantage over the NuBus be¬ 
cause it supports “cache co¬ 
herency. ” Cache coherency 
ensures that the contents of 
each 80386 processor’s 
memory cache are updated 
correctly. The C-bu$ is also 
significantly faster, run¬ 
ning at 16 MHz versus the 10 
MHz of the NuBus. The 
difficulties of promoting a 
new, proprietary bus can be 
avoided if the bus can be 
linked to a standard bus, 
White said. Thus, Corollary 
developed the bridge card 
that connects to both the C- 
Bus and the AT bus. 

Each CPU card will sup¬ 
port four serial ports, and 
each serial port will work 
with a concentrator to sup¬ 
port eight serial devices. 


U nix might never over¬ 
take DOS or the Macin¬ 
tosh Finder as the leading 
operating system for personal 
computers, but it could do 
very well as an operating sys¬ 
tem for database servers in 
networks connected to PCs. 
Leading Unix database de¬ 
velopers predict that the 
powerful operating system 
will become more important 
in the commercial database 
market, 

A new database market is 
emerging in which high-end 
Unix-based computers act 
as database servers for client 
machines running MS- 
DOS, OS/2, or the Macin¬ 
tosh OS, said Mark Hoff¬ 
man, president of Sybase 
(Berkeley, CA). In this 
model, the large relational 
database operates on the 
Unix server, while connected 
personal computers run a 
graphics-based interface for 


The Z-1000 will support a 
total of 160 serial devices, 
but the practical upper limit 
for users is 64, a spokesper¬ 
son said. In all, 20 expansion 
slots are available on the Z- 
1000’s backplane. The de¬ 
sign for the backplane was 
developed from the similar 
structure in the Zenith Z- 
248, one engineer said. 

The base model of the Z- 
1000 will sell for about 
$19,000, a company offi¬ 
cial said. Zenith credits the 
relatively low price to bas¬ 
ing the machine on readily 
available personal computer 
components. The Z-1000 is 
meant to work with any 
drive that uses a SCSI hook* 
up. The drives are remov¬ 
able; they mount in carriers 
that slide Into the machine 
and attach to a matching con¬ 
nector in the rear of the 
bay. The drive bays will hold 
full-height 5 ^4-inch disk, 
tape, or optical disk drives. 

One disadvantage of 
multiprocessing systems is 
that they spend a lot of time 


accessing and updating the 
server’s database. One of the 
advantages of the client/ 
server model, said Hoffman, 
is that you can upgrade and 
update the server without 
making any changes to the 
client systems. Hoffman pre¬ 
dicted that Unix will com¬ 
pete favorably with OS/2 at 
the low end and VMS at the 
high end as the operating sys¬ 
tem of choice for database 
networks, 

Informix (Lenexa, KS) 
chairman Roger Sippl agreed 
that personal computers are 
“taking over the desktop 
from character-based ter¬ 
minals” and will provide 
“novice user interfaces” to 
get output from database 
servers. 

Unix-based database 
servers also threaten the do¬ 
main of the corporate main¬ 
frame, According to Larry 
Ellison, GEO at Oracle 


coordinating the various pro¬ 
cessors compared to the 
time spent doing real work. 
When asked about the pro¬ 
cessing overhead of the Cor¬ 
ollary system, White said 
that it depends on how you 
test it. In one test using four 
80386 processors, the system 
performed three times 
faster than a system with one 
processor. 

The new technology 
could give Zenith a signifi¬ 
cant advantage over com¬ 
peting manufacturers (e.g., 
TI with its 68020-based 
1500), especially in the gov¬ 
ernment and Unix markets. 
One advantage of the Zenith 
system is that it could use 
16-MHz 80386 processors 
rather than expensive and 
scarce 20- and 25-MHz 
chips. Also, the 80386 
chips allow for DOS com¬ 
patibility. Theoretically, 
DOS applications can be run 
under Xenix and thus take 
advantage of the high speed 
offered by the multipro¬ 
cessing capabilities. 


(Belmont, CA), “We can per¬ 
form 120 transactions per 
second on a $1 million 
[Unix] machine versus 256 
transactions per second on a 
$10 million IBM main¬ 
frame. Unix is fast ap¬ 
proaching mainframe 
performance.” 

However, there are some 
major problems to be solved 
before Unix systems will 
displace corporate main¬ 
frames. Probably the most 
difficult task is providing 
transparent access to nonre¬ 
lational databases from the 
Unix relational database 
server. As Gary Morgen- 
thaler of Relational Tech¬ 
nology (Alameda, CA) point¬ 
ed out, most of the existing 
data on corporate main¬ 
frames is not in relational 
format. 

The Open Systems Inter¬ 
connect (OSI) committee is 
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The Bus Stops Here! 

Introducing Wells American’s CompuStar" Multi-Bus Business Computers. 

The world’s first and only multi-processor, convertible bus" microcomputers. 



Ask any computer expert about what 
type of system you should buy nowadays and 
you'll likely get a "'pass the bus 7 ' response. 
Something like — ‘"Well, uh, the PC/AT* bus 
is your best buy but. then again, the new 
PS/2* bus may become the next industry 
standard/' Great advice, right? ff trying to 
decide on a processor weren't tough enough, 
now you're expected to pick a bus, too, 

j RELAX/^IOW THERE’S COMPUSTAR ' 

The all new CompuStar"' from Wells 
American not only lets you interchange 
microprocessors, you can also mix and match 
buses — a PC/AT bus, a PS/2 bus or, , .both. 
As your computing needs change, simply 
snap in a new processor or add an extra bus, 
You'll never again have to worry about buy¬ 
ing the wrong computer system! 

. FOUR COMPLETE SYSTEMS IN ONE, 

The CompuStar can be configured with 
any of four microprocessors — an 8086, an 
80286, an 8G386SX, or an 80386, The 
processor and up to 16 megabytes of user 
memory have all been combined, using the 
latest VLSI technology, on a single, plug-in 
CPU module. Plus, any time during the first 
year of ownership, CompuStar users can 
"trade-in" the CPU module they initially 
selected toward the purchase of any of the 
other more powerful modules. Nobody but 
Wells American gives you this kind of value. 

* W ‘ 

No, we're not. In tact, it may well be the 
most practical microcomputer innovation 
’ ever. Say you've selected an AT compatible 
CompuStar and later w r ant to add PS/2 com¬ 
patibility. No problem! Snap in a PS/2 Bus 
and Adapter Module and you can use both 
buses in the same system. Likewise, 
if you've selected a PS/2 compatible 
CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Module. Depending on configuration, 
the CompuStar can have up to 13 
bus expansion slots — all AT slots, 
all PS/2 slots ora "split-bus” of AT 
and PS/2 slots. Best of all, you 
can reconfigure your CompuStar 
whenever you want. 


$1995 



The CompuStar is also easily expanded. 
That's because there are seven CompuStar 
disk/tape compartments — six accessible 
from the front and an additional full-height 
bay inside. All this in a sleek, compact tower 
design that actually leaves more room on 
your desktop than any of the so-called "desk¬ 
top” models. 


The CompuStar'' Multi-Processor Con¬ 
vertible Bus™ Microcomputer. It's no sur¬ 
prise that our engineers invented it. After all. 
we've been making microcomputers longer 
than anyone else. . .even longer than IBM! 
And if that kind of experience doesn't im¬ 
press you. CompuStar's service programs 
surely will. You can select an optional over¬ 
night module swap-out plan or on-site service 
from General Electric Corporation — one of 
the most respected names in consumer elec¬ 
tronics. And, of course, every CompuStar 
carries a full one-year factory warranty. 


Think all this technology sounds expen¬ 
sive? It’s not. CompuStar 20MHz 80286 sys¬ 
tems start as low as $19951- There arc also 
inexpensive 8086 and powerhouse 25MHz 
80386 systems available. Plus, there is a wide 
variety of CompuStar display, lape and disk 
options including a one gigabyte erasable op¬ 
tical disk. You can choose a factory precon- 
figured CompuStar or custom design one 
yourself Just unlock the front panel and lit¬ 
erally "snap-in" a bus, CPU or disk module 
in a matter of seconds. It's system flexibility 
never before available. . .at any price. 

While one of our competitors (we won't 
mention any names) threatens you with 
"missing the bus,” most simply pass the 
bus. Our new CompuStar however, 
eliminates the bus problem altogether. 

Not to mention the processor problem. 
Even the expansion problem. Prove 
it to yourself. Call today about our 
CompuStar 31-day trial offer. Oh, 
and by the way; the next time 
anyone asks, tell ’em you know 
where the bus stops. 


803/796-78(X) * TWX510-60F2645 




Corporate Headquarters: 3243 Sunset Boulevard * West Columbia. SC 29169 


'Personal Computer AT, AT and are trademarks of Internalionaf Business Machines Corporation. ►Photograph depicts pprionat equipment. Complete price list available upon request. 
CompuStar 00206 base system C$1995) includes built-in VGA/EGA display adapter, one diskette drive with controller, (wo seri-alfane pa re lief/ana mouse port, keyboard and 220 watt power supply. 































Don't waste any more time, 
or paper Preview your ideas before 
you print them out 



As you can see, Microsoft can 
make all kinds ofHPprinters and 
plotters look their best. 
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Personalize your LaserJet Series II Printer 
with HP fonts and memory boards , 


These documents were brought to you 
by Microsoft Excel, Microsoft 
Windows, and the HP LaserJet Series II, 
PaintJet and DeskJet printers. 


Purchase Form 
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West Coast Sales 

C&uTisohlate^3Htence Statement 
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Two world leaders 
develop highly 
explosive material. 



Hewlett-Packard and Microsoft 
just took the simple act of commu¬ 
nication and turned it into some¬ 
thing a bit more 
powerful. 
Illumination. 
Because to 
us, anything 
worth presenting 

- in a spreadsheet 

is worth presenting more clearly, 
more concisely, and more forcefully. 
Which is exactly what Microsoft® 
Excel and the Hewlett-Packard® 
LaserJet Series II® printer let you do. 

With this powerful combina¬ 
tion of software and printer, now it’s 
easier to take common data and 
make itlookanything but common. 
With incredibly flexible font styles, 
font sizes, borders and shading. 
Incorporated into spreadsheets, 
charts, tables and forms that instant¬ 
ly make your data say more. Your i 
numbers add up to more. Your 


facts, figures and ideas mean more. 

And of course, HP® desktop 
plotters and printers, from the 
ColorPro® plotter to the PaintJet,® 
DeskJet™ and LaserJet Series II 
printers, can unleash the potential 
power inside every box of Microsoft 
Excel. And rice versa. 

To witness a whole new world 
of spreadsheet output, call us at 
(800) 541-1261, Dept. 156 for a 
free copy of our booklet, “Of 
Power And Printers.” Or simply go 
to your dealer. And see firsthand 
what happens when two explosive 
elements get together. 

And the chemistry’s just right. 



HP LaserJet Series II Printer 


Microsoft 


© 1988 Microsoft Corporation. Microsoft aid the Microsoft logo are registered trademarks nf tlieNliaosdftCorporatioTi, Hewlett- Packard, CoEorPro > PaintJet and LaserJet Series IT 
are registered trademarks, and DeskJet isa trademark Customers inCartada call 1-416-673*98^, outside oFrbrth ,\mErica P 1-2QG‘882'8G61. Offer 

good in United States onlv. 
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System and the Datacube 
(Peabody, MA) MaxVi- 
sion image-processing 
workstation to build an 
“intelligent” system that 
will learn, from exam¬ 
ples, to recognize ob¬ 
jects, characters, and 
other images. Adaptive 
pattern-recognition 
techniques enable the sys¬ 
tem to correctly identify 
objects in situations 
where other systems 
fail, Nestor says. 

• A proposed massive 
cut in the budget for the 
Ada Technology Inser¬ 
tion Program, planned 
as part of the Depart¬ 
ment of Defense budget 
slash for next year, has 
some Ada proponents 
concerned. The pro¬ 
gram, which is set to be 
cut from $13 million to 
$1 million, makes grants 
to companies that might 
help establish Ada as a 
standard programming 
language. But an exec 
with Alsys {Waltham, 
MA), one of the major 
Ada houses, isn’t wor¬ 
ried. Most of the funding 
has been used to get 
people to switch from 
COBOL to Ada, said vice 
president Jerry Rudisin, 
and it’s now too late to 
stop Ada’s momentum, 
he said. Ada is “already 
making inroads into the 
classic COBOL world. 

It’s being used to write 
database systems and 
banking applications,” 
he said. Alsys recently 
signed a deal to develop 
Ada compilers for the 
INMOS transputer* 

* The European Com¬ 
munity Commission, the 
administrative arm of 
the Common Market, has 
recommended a special 
category of copyrights for 
computer software that 
would protect programs 
from copying or transla¬ 
tion for 25 years after 
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working on remote data¬ 
base transfer protocols for 
nonrelational databases, 
such as IMS, BSAM, and 
RMS, Moigenthaler said. 
“Half the world’s data is in 
IMS databases,” he said* 
“The real challenge is not 
connectivity to SQL data, 
but providing gateways to 
older, nonrelational 
databases.” 

Another problem facing 


Unix is the lack of software 
applications, said Oracle’s 
Ellison* “Application devel¬ 
opment tools are not 
enough,” he said. “Unix is 
rich in DBMS software, but 
very poor in applications like 
electronic mail and basic 
accounting software.” Elli¬ 
son said application soft¬ 
ware is essential to the suc¬ 
cess of Unix. However, 
others are skeptical that com¬ 


panies specializing in data¬ 
base applications could pro¬ 
vide the necessary office 
automation applications. Elli¬ 
son countered that “E-mail 
is fundamentally a relational 
database problem. People 
want to transmit objects from 
databases,” he said. How¬ 
ever, Sippl argued that word 
processing and spread¬ 
sheets are also key 
applications* 


“Floptical” Drive Matches Hard Disk Capacity and Price 


T hinking about a 20- 
megabyte hard disk 
drive? Maybe you should 
think again. Insite Periph¬ 
erals (Santa Clara, CA) 
claims youTl soon be able to 
get the same capacity on a 
floppy disk drive—and at the 
same price* The company 
hopes to start selling its 
Floptical disk drive, de¬ 
signed to combine the advan¬ 
tages of optical storage and 
magnetic floppy-disk tech¬ 
nologies, early next year. 

Insite’s Jim Adkisson, 
who worked on the original 
5 W-inch floppy disk while 
at Shugart Associates, says 
floppy disk technology has 
been stagnant ever since Jap¬ 
anese companies took over 
that market in the early 
1980s. “We’re not exactly 
trying to take on Japan,” he 
told Microbytes Daily, “but 
weTe bringing back the tech¬ 
nology leadership.” 

The Insite 1325 drive 
will be a plug-and-play sub¬ 
stitute for a SCSI-equipped 
Seagate 225 hard drive, Ad¬ 
kisson said* The difference 
is that the Insite drive uses 
removable 3 l A-inch disks 


that are like IBM’s 2-mega- 
byte floppy disks but with 
optical tracking guides en¬ 
graved on the disks by 
laser, pushing the capacity to 
just over 20 megabytes. 

Magnetic floppy disks 
have a much higher inherent 
capacity than current flop¬ 
py disk drives offer. The 
problem, according to Ad¬ 
kisson, is floppy disk insta¬ 
bility: a typical floppy disk 
has a lot of wobble, which 
makes it tough for the mag¬ 
netic heads to track the data 
on the disk, which thus 
limits track densities. (A 
conventional 3te-inch flop¬ 
py disk has only 135 tracks 
per inch; an optical disk 
drive, which uses much more 
stable media, can have as 
many as 15,000 tracks per 
inch*) 

Insite’s drives solve the 
wobble problem by tracking 
the laser-etched track 
markers with a closed-loop 
optical servo system. Since 
the tracks are laser-etched, 
they can’t be accidentally 
erased—and, unlike some 
high-capacity floppies, the 
tracks are soft-formatted, so 


the disks aren’t limited to 
one kind of magnetic encod¬ 
ing* But Insite says its big 
breakthrough is the low cost 
of the tracking head—using 
an infrared LED instead of a 
laser to follow the tracks, 
the head carriage assembly is 
much less expensive than 
any of its competitors (about 
the same as a 20-megabyte 
hard disk, the company says)* 

The company designed 
the drive, Adkisson said, to 
have the same average seek 
time (65 milliseconds), ca¬ 
pacity (20 megabytes), and 
price as a SCSI-equipped 
Seagate 225. His plan is to 
compete head-to-head with 
20-megabyte hard disk 
drives. 

Insite has already signed 
up Kodak and Xidex to 
manufacture the 1250- 
track-per-inch (tpi) floppy 
disks (for about $8 each), 
Adkisson said* The company 
plans to initially sell the 
drives to OEMs. Quantity 
prices are “expected to be 
under $250,” Adkisson said, 
but the final price will de¬ 
pend on the price of the 
Seagate 225* 


Silicon Graphics Brings Down Cost of 3-D Graphics 


Q eal-time, three-dimen- 
^1 sional graphics has been 
the domain of high-priced 
machines costing $50,000 
and up. Repainting three- 
dimensional images on the 
screen 20 or 30 times per 


second takes a lot of compu¬ 
tational power and also 
some very sophisticated 
graphics processing 
hardware* 

However, the price of 
three-dimensional graphics is 


dropping, as indicated by 
systems like the new Per¬ 
sonal IRIS workstation 
from Silicon Graphics 
(Mountain View, CA). The 
Unix-based Personal IRIS 

continued 
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TAKE THE THREE-VOLUME 

C PROGRAMMERS UBRARY 

A $74.85 value-Yours for only $4 95 


as your introduction to 

the Library of Computer 
and Information 
Sciences. 


You never have to buy another book! 

Keep up with the ANSI 
standard, apply undocumented 
tips, tricks, and shortcuts. Take ad¬ 
vantage of the powerful advanced concepts 
with the C PROGRAMMER’S LIBRARY. 



PROGRAMMING IN ANSI C 

Stephen G. Kochan. 

This revised edition of Kochan’s highly ac¬ 
claimed Programming in C focuses on the 
newly established ANSI standard. Learn 
how to write, compile, and execute pro¬ 
grams in C includes 90 complete programs, 
each one with fully documented source 
codes, and step-by-step explanations. 
Publisher’s price; $24.95 


TOPICS IN C PROGRAMMING 

Stephen G. Kochan and Patrick H. Wood. 
Beginning with structures and pointers, this 
advanced-level book provides you with a 
complete, detailed explanation of the most 
difficult concepts in C programming. Filled 
with working programs and end-of-chapter 
exercises, it explores character 
testing, string handling, encryption, table 
and tree manipulation, random number 
generation, and a range of other functions. 
Publisher’s price: $24.95 


ADVANCED C: TIPS AND 
TECHNIQUES 

Paul Anderson and Gail Anderson 
This how-to guide details hundreds of pre¬ 
viously undocumented tricks for creating 
powerful, portable C programs in all envi¬ 
ronments. Rather than illustrating how to 
port techniques from other languages, the 
authors develop techniques which take ad¬ 
vantage of the strengths and quirks of the C 
language. 

Publisher’s price: $24.95 


THE LIBRARY OF COMPUTER AND INFOR¬ 
MATION SCIENCES is the oldest, largest book 
dub especially designed for computer profes¬ 
sionals. In the incredibly fast-moving world of 
data processing, where up-to-the-moment knowl¬ 
edge is essential, we make it easy to keep totally 
informed on all areas of the information sci¬ 
ences. What's more, our selections offer you 
discounts of up to 30% or more off publisher’s 
prices. 


4 Good Reasons to Join 

1. The Finest Bonks. Of the hundreds of books submit¬ 
ted to us each year, only the very finest arc selected ami 
offered. Moreover our books are always of equal qual¬ 
ity to publishers 1 editions, never economy editions. 

2. Rtg Savings. In addition to getting the C Program¬ 
mer's Library for only $4.95 when you join, you keep 
saving substantially, up to 30% and occasionally even 
more (For example, your total savings as a trial mem¬ 
ber—including this introductory offer—can easily be 
over 50%. That’s like getting every other book free!) 

3. Bonus Books, Also, you will immediately become 
eligible to participate in our Bonus Book Plan, with sav¬ 
ings of 65% off the publishers’ prices. 


4* Convenient Service. At 3-4 week intervals (16 
times per year), you will receive the Library of Com¬ 
puter and Information Sciences News, describing the 
Main Selection and Alternate Selections, together with 
a dated reply card. If you want the Main Selection, do 
nothing, and it will be sent to you automatically. If you 
prefer another selection, or no book at all, simply indi¬ 
cate your choice on the card and return it by the date 
specified. You will have at least 10 days to decide. If, 
because of late mail delivery of the News, you should 
receive a book you do not want, we guarantee return 
postage. 

If reply card is missing, please w rite to The Library 
of Computer and Information Sciences. Dept. 
7-FB8-0O919, Riverside, NI, 0S075, for membership 
information and an application. „ 
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they are created. The 
group also proposed pro¬ 
tection, in the form of 
“exclusive rights,” for 
semiconductor designs. 

In other news from 
the Continent, the ECC 
has accused Japanese 
computer printer 
makers of selling their 
wares at unfairly low 
prices. According to the 
commission, Japanese 
vendors dominate the 
printer scene, with as 
much as 75 percent of 
the dot-matrix market. 
The group wants puni¬ 
tive tariffs of about 40 
percent. 

• Cirrus Logic (Milpi¬ 
tas, CA) has two new 
chips designed to in¬ 
crease the speed and de¬ 
crease the cost of laser 
continued 


starts at about $20,000, 
which includes a 32-bit re- 
duced-instruction-set-com- 
puter (RISC) processor, 8 
megabytes of dynamic 
memory, 8 megabytes of 
video memory, a 170- 
megabyte hard disk drive, 
and a 19-inch, 1280-pixel 
by 1024-pixel color monitor. 
That price might sound 
steep, but if you examine the 
machine's capabilities and 
consider outfitting a PS/2 
Model 80 or a Mac II with 
similar memory and storage 
capacities, the Personal 
IRIS may be a viable alterna¬ 
tive for mechanical and 
graphics designers. 

In addition to Unix and 
the third-party applications 
available for other Silicon 
Graphics workstations, the 
new IRIS can run MS-DOS 
applications using Insignia 
Solutions’ SoftPC software 
emulator. 

The heart of the Personal 


IRIS consists of a million- 
instruction-per-second 
(MIPS) R2000 32-bit RISC 
processor running at 12.5 
MHz and coupled to a Silicon 
Graphics proprietary Ge¬ 
ometry Engine graphics pro¬ 
cessor. The graphics pro¬ 
cessor and CPU fit on single 
boards and are connected 
back-to-back. Silicon Graph¬ 
ics engineers claim that 
new application-specific inte¬ 
grated circuit designs al¬ 
lowed them to fit on one 
board what used to take up 
four boards. The system has 
an 8K-byte data cache and a 
16K-byte instruction cache. 
Silicon Graphics claims a 
performance of 10 VAX 
MIPS for its CPU (about 
three times the performance 
of most 80386 systems). 

The Personal IRIS I/O bus 
runs asynchronously to the 
CPU bus at 10 MHz. Accord¬ 
ing to Silicon Graphics en¬ 
gineers, this design allows 


upgrading to higher-clock¬ 
speed versions of the MIPS 
processor without affecting 
the rest of the system. 

The system has an Ether¬ 
net port, two RS-232C ports, 
one Centronics port, one 
SCSI port, an audio port, and 
a single VME-bus slot. 

Two half-height slots are 
available for a second hard 
disk drive or a tape drive. 
(Silicon Graphics is work¬ 
ing on an internal floppy disk 
drive.) The floppy connects 
to the SCSI interface and can 
read and write MS-DOS 
5U-inch disks. The system 
comes with a high-resolu¬ 
tion optical mouse and pad as 
well as a 101-key keyboard. 

The entry-level model 
provides 8 color bit planes 
and 4 bit planes for window 
management, overlay and un¬ 
derlay, and pop-up menus. 

A “super” version of the Per¬ 
sonal IRIS features 24- 

continued 


Ever Really See Your Data? 



Tm discovering 
patterns and 
trends I never 
knew existed in 

my dBASE 

records." 


1 optimized my 
sales territories 
with Maplnfo’s 
automatic 
shading 
capability." 


1 can't 
believe I got 
all this power 
on my PC.” 



“I never used 
maps before. 
Now I can’t do 
without them." 


"Maplnfo finds 
addresses and 
helps me with 
dispatching.” 


“The variety of maps 
available from Maplnfo 
Corp. is outstanding."* 


’The menus 
make it 
virtually 
effortless.” 


“Now for the first time, 
I can manage my 
databases visually." 


“With 
MapCode™, 
I’m creating 
custom 
applications 
that link 
databases with 
maps.”* 


See us at 
COMDEX/Fall 


To Order, call 1-518-274-8673 or 1-800-FASTMAP toll 
free. FAX 1-518-274-0510 

'Maplnfo costs $750. Maps for hundreds of metropolitan areas across the U.S.. complete with 
street names and addresses are also available starting from $250. MapCode programming lan¬ 
guage-plus maps of counties, ZIP codes, highways, every town, and the world—available sepa¬ 
rately, starting at $95. 

Maplnfo runs on an IBM PC or compatible with 640K memory, a hard disk, and graphics. 

Maplnfo and MapCode are trademarks of Maplnfo Corp. IBM s a trademark of International Business Machines 
Corp. dBASE is a trademark of Ashton-Tale. 


You can with 
Maplnfo 3.0! 

Maplnfo answers the question 
“Where?” From street level to world¬ 
wide, Maplnfo allows you to play visual 
“What if?” You’ll be amazed by how 
much more valuable your data becomes 
when you see it on a map. 

You can easily locate addresses on 
our street maps. Or, take it further- 
draw boundaries, search within territo¬ 
ries, determine spatial relationships— 
and see patterns and trends material¬ 
ize before your eyes. Use your existing 
files (in dBASE or ASCII), or create 
new ones in Maplnfo. Analyze your 
sales territories, optimize deliveries, 
canvass areas, plan cable routes, iden¬ 
tify new markets, track the competition, 
plan for land use, zoning, roadwork. So 
much more. 

Over 85% of all databases contain 
location information. With Maplnfo, this 
data comes to life before your eyes. 

Order your copy today. 

MapM@Corp. 

200 Broadway 
Troy. N.Y. 12180 

Desktop Mapping 
For The Masses ' M 
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Only Sysgen tape backup systems are so reliable 
we’ll back up your data with dollars. Here’s how: 


Two Year Data Loss Recovery 
Contract 

Can you really trust your backup if 
a failure occurs? 

Yes—if you’re using Sysgen™ Reliant 
streaming tape backup for your PC/XT™ 
/AT™ and PS/2™ systems. Only Reliant 
offers you added assurance against 
data loss. We’ll guarantee you this: if 
you’re unable to retrieve your data from 
a Reliant tape, we’ll pay your data 
recovery costs up to $1500 if you’re 
under our Data Loss Recovery 
Contract* (2 years: $50,1 year: $25). 

No other tape backup manufacturer 
offers you this extra protection. 

Sysgen’s rugged design and 
excellent price/performance will give 
you peace of mind—and to give you 
maximum flexibility, all Reliant 
backups are available in both external 
and interna] versions. 

But RELIABILITY is what backup— 
and Sysgen—are ultimately all about. 


Series 300: Streaming 
backup on industry 
standard x k" 
cartridge. 

Systems are available at v 
60 and 125 MB capacity levels.’ 
Menu-driven software includes Reliant’s 



exclusive Autoverijy feature. Compre¬ 
hensive backup features for Novell,’ 1 
IBM;” and 3COM’” make Series 300 ideal 
for network use. 


Series 200: Cost- 
effective streaming 
backup on digital 
cassette. 

Series 200 offers 60 
MB capacity in a small 
6" x 8" footprint. Data is stored on a 
compact cassette—you'll never struggle 
with a pile of floppy disks again. You 
can pre-set your backup times for 
automatic operation, while fast 5 MB 
per minute performance assures your 



‘All cldims subject to Ihe terms and conditions set forth in die Sysgen Data Loss Recovery Contract. Sysgen is a trademark of Sysgen. Inc. 
XT, AT, PS/2 sm; trademarks of IIf M Coup. IHM, Novell and 3COM are registered trademarks. 
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data will be secure—at your 
convenience. 

Series 500: Latest technology 72 
MB streaming backup in a 
3Vz" drive. 

Advanced features make » 

Series 500 compact, fast and 
quiet. The external system has 
a small footprint and is truly portable. 
The internal system fits perfectly into 
the 3V2 1 ' drive slot of the PS/2. Series 
5001s unique servo-tracking head 
mechanism ensures reliable tape 
interchange between PC and PS/2 
configurations. 

Back up Your Data With Dollars. 
Call the Sysgen Hotline for the 
name of your nearest dealer: 
1-800-821-2151. 

SYSGEN 

INCORPORATED 
556 Gibraltar Drive, Milpitas, CA 95035 
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printer controller 
boards. The very-large- 
scale-integration co¬ 
processors, called the 
Raster Printer Accelerator 
CL-GP315 and CL- 
GP340, will work with 
the Motorola 68000 and 
other processors used in 
laser printers; they can 
be used on a board in the 
printer or on an add-in 
card in the computer. The 
GP315 is rated at 15 
pages per minute; the 
GP340 is rated at 40 
ppm. They speed things 
up by taking over basic 
page imaging and page 
printing tasks, such as 
shading, pattern filling, 
and dipping. Page 
printing parameters are 
passed to the coproces¬ 
sors instead of to soft¬ 
ware subroutines. 


color bit planes, 8 bit planes 
for window management, 
and an additional 24-bit "Z 
buffer," which provides 
automatic hidden-surface re¬ 
moval. The Z-buffer deter¬ 
mines the distance from the 
viewer of each Z-coordinate 
of the image and computes in 
hardware the necessary hid¬ 
den-line and hidden-surface 
removal. The speed of the 
Z-buffer is really what 
makes real-time three-di¬ 
mensional imaging possible 
on the Personal IRIS. 
Without the Z-buffer t you 
can still have hidden-line 


and hidden-surface removal f 
but it must be computed in 
software, which is considera¬ 
bly slower. 

The workstation runs Sil¬ 
icon Graphics' implementa¬ 
tion of Unix System V.3. 

On top of the operating sys¬ 
tem, Silicon Graphics pro¬ 
vides an icon-based window¬ 
ing system called 4SIGHT, 
which allows click, point, 
and drag operations on the 
Unix file structure. In addi¬ 
tion to supporting Silicon 
Graphics' Graphics and Dis¬ 
tributed Graphics Librar¬ 
ies, 4SIGHT supports the 


X-Windows and NeWS 
windowing environments. 

The system can also run 
MS-DOS programs, although 
somewhat slowly, by using 
Insignia Solutions* SoftPC 
emulator for MS-DOS, 
which is available as an op¬ 
tion. Using SoftPC, you can 
connect a PC to the Personal 
IRIS via an RS-232C port 
and run MS-DOS applica¬ 
tions from the PC or attach 
the optional floppy drive di¬ 
rectly to the Personal IRIS. 

The Personal IRIS is an 
indication of one direction 
the industry is heading in, 
"The Mac III or Mac IV will 
eventually use this kind of 
man-machine interface/* 
said Silicon Graphics CEO 
Ed McCracken. "We have a 
2- or 3-year window before 
Apple jumps into [the three- 
dimensional graphics] mar¬ 
ketplace, We need enough 
applications by 1991 to 
withstand the competition," 


TECHNOLOGY NEWS WANTED. The news staff at BYTE is 
interested in hearing about new technological and scientific de¬ 
velopments that might have an impact on microcomputers and 
the people who use them. If you know of advances or projects 
relevant to microcomputing , please contact the Microbytes staff 
at (603) 924-928 /, send mail on BIX to Microbytes, or write to 
us at One Phoenix Mill Lane, Peterborough , NH 03458. An 
electronic version of Microbytes , which offers a wider variety of 
computer-related news on a daily basis, is available on BIX. 



Wherever your business takes you, take along 
the WorldPort 2400™ Portable Modem. Leaving 
the office doesn't have to mean leaving belli nd 
the world of high-speed, 2400 bps communi ca¬ 
tions. Worldwide, in virtually every situation, 
including hotel rooms and phone booths, your 
ability to communicate clearly and efficiently 
remains intact. 

Representing the cutting edge of modem tech¬ 
nology, the WorldPort line of portable modems 
combine a broad range of features that bring 
you the best value in modems today. Features 


that go far beyond costly internal units, such as 
Bell and CCITT standards, direct connect and 
acoustic interface (300 and 1200 bps), battery 
power shirt pocket size, and a tiny price. 

In fact, the WorldPort modems are the ultimate 
for both portable and desktop applications. And 
the WorldPort 2400 comes with Carbon Copy 
PLUS™ communications software, for even 
greater value. 

if you want a modem that works where you do, 
put the WorldPort Series to work for you. In 


the office. On the road. Or at home. For more 
information about our fbll line of WorldPort 
modems, or the name of your nearest dealer, 
call us at 800-541-0345. (In New York, ^lb- 
261-0423.) 



Touchbase Systems, loo. 
160 Laurel Avenue 
Northport. NY 11768 
|516) 261 0423 
TELEX: 65Q2B46Q2G 
FAX: (516) 754-3491 


WorldPort 2400 is a trademark of Touchbase Systems, Inc, Carbon Copy PLUS is a trademark of Meridian Technology, Inc. 
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MEET THE GUYS WHO CHEATED 
DIGITAL EQUIPMENT CORPORATION 

OUT OF $60,000,000. 



With their software, you can do everything a $1000 DEC terminal does—on your PC —for a mere $245. 


The suave and debonair gentlemen bandits who sit 
before you virtually invented DEC terminal emulation 
for the IBM personal computer. 

To the uninitiated, what that means is this. 

With their software, you can do everyth i ng a $ 1,000 
DEC terminal can do — right on your own PC — for the 
paltry sum of only $245. 

Has business been good for our heroes? 

You bet: to the t une of60,000 users, who wou Id 
otherwise have bl i thely gone out and bought DEC 
terminals. 

Does this make DEC happy? What do you think. 


Heavy DEC Experience + Heavy IBM 
Experience = Perfect Emulation. 

The product these wizards invented is VTERM/220. 
And the reason it’s so good, frankly, is that nobody has 
more experience than they do in DEC emulation on a PC. 

With VTERM/220, you can emulate DEC’S VT220, 
VT102, VT101, VT100, and VT5 2 terminals. 

Of course, there’s emulation and then there’s 
EMULATION. Thisis TRUE EMULATION. Com¬ 
plete! Comprehensive! Thorough! Fast! Accurate! 

Installation’s a snap. Setup is a simple full-screen op¬ 
eration. You can toggle between DOS and the terminal 
screen and put mainframe data directly into PC spread¬ 
sheet and data base products such as Lotus 1 -2-3™, 
dBase™, and Multiplan™. And for file transfer, there’s 
XMODEM, ASCII, KermitorVTRANS,ourown 
high-speed, error-correcting protocol. 


One last word from the Robin Hoods of software. 

Are there other terminal emulators? 

Of course there are. 

But, we invented DEC terminal emulation at 
Coefficient. We know the subtleties, the little features 
(and the big ones) that'make an emulator a joy to use. 
And we’ve incorporated them all into VTERM/220. 
Just ask any of our 60,000 users. 

They paid us the highest compliment of all. 

They chose our software over the real thing. 


i- —* —* —-—*— *—■ ’—■--— *— ■— -1 

| A free working copy of their software. Free? Yes, free, j 

I There's only one way to experience the speed, power, and 
I simplicity of VTERM/220. Try it. 

| U Send me a free* time-limited, full-blown working copy of 
VTERM/220, which is mine to keep. 

□ Send me a free, time-limited full-blown working copy of your 
| new □ VTERM/4105 or UVl'ER M/4208 Tektronix graphics 

terminal emulators. 

Name __ 

Title_ 

' Company ____ 

! Address_ 


Telephone (_)_ 

I am a □ user □ dealer. 

Coefficient Systems Corporation 

611 Broadway, New York, New York 10012 
Voice: (212) 777-6707, ext, 422 Fax: (212) 228-3137 
Telex: 6503156498 MCI Mailbox: 
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The Ultimate 
Business Machines 


In just three years, CLUB American Technologies 
has grown into a multi-million dollar computer 
manufacturer. What's the secret to our success? The 
answer is simple, CLUB delivers solidly designed 
systems which are famous for high performance and 
superior quality. That's why so many fortune 500 
companies depend on us. Additionally, CLUB's 
on-line engineers are available to support you every 
business day with optional on-site service available, 

CLUB Model 200 Series 

The Model 200 Series are OS/2 compatible, 80286 
based systems. They are available in either 8 or 10 
MHz versions to fit your specific needs. These 
economical, yet full featured AT compatibles are 
perfect for any applications such as spreadsheets 
and word processing. 



Model 200 Series Features & Pricing 

Intel 90286 CPU -20B/208S-6/S1HZ, 210/21 OSrg/lGMH^ 211-8/10MHz H 0' 
wait state, 512K DRAM, 1.2MB Floppy Disk Drive* 80287 Math Coprocessor 
Socket, l ID/FL Controller (controller is built-on motherboard for 'S' Models) 
Keyboard Speed Switchabilily {'S' Models)* 2 Serial/1 Parallel Ports (211), 192 
Watt Power Supply, 101 Key Enhanced Keyboard, Documentation and more. 


200 Series with Monitor and Adapter 


Model with Hard Disk 

Mono 

EGA 

VGA 

208 or 208S with 20MB 

$1275 

$1625 

$1875 

208or206S with 40MB 

$1420 

$1770 

$2020 

210 or 2106 with 20MB 

$1705 

$2065 

$2305 

210 or 210S with 40MB 

$1850 

$2210 

$2450 

211 with 20MB 

$1805 

$2165 

$2405 

211 with 40MB 

$1950 

$2310 

$2550 


CLUB Model 212 Series 

With an effective throughput of 16 MHz, the Model 
212 Series is as fast as many 386 machines at a 
fraction of the price. Compatibility with the existing 
AT standard ensures that the Model 212 will run your 
large databases, and complicated financial software 
today, as well as OS/2 applications tomorrow. 



Model 212 Series Features & Pricing — 

Intel 80286-8/12*1MB of DRAM* L2MB Floppy Disk Drive, 1:1 Interleave 
HD/FL Controller, 80287 Math Coprocessor Socket, Clock/Calendar/ 
Configuration with Battery Backup* Reduced Chassis (212D)* 192 Waft Power 
Supply, 101 Key Enhanced Keyboard* Complete Documentation, and more 


212 Series with Monitor and Adapter 


Model with Hard Disk 

Mono 

EGA 

VGA 

212 with 40 MB 

$2250 

$2615 

$2850 

212 with 70MB 

$2505 

$2870 

$3105 

212D with 40MB 

$2190 

$2550 

$2790 

212D with 70MB 

$2445 

$2805 

$3045 
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CLUB Model 300 Series 

The Model 300 Series 80386 microprocessor's state of the art design 
brings mainframe capability to the desktop at a vastly lower cost per 
seat. Complete compatibility with OS/2 and Unix give the Model 300 
Series the ability to meet the most demanding multi-user and 
multi-tasking applications. Let CLUB give you the key to increased 
productivity in todays complex office and engineering environments. 


Peripherals 


For your convenience, we offer the latest 

peripherals to enhance your systems, Our 

manufacturing facilities are geared to build 

systems the way you want them. Call and 

tell us what you need. Here's a list of just 

some of die products we cany 


Storage. 


Floppy Drives: 525" - 1.2MB 

.,$95 

525" - 36QK. 

,.$85 

3,5"- 1.44MB ....... 

.$120 

35" -72UK. 

..$105 

Tape Backups: Internal: 40MB. 

,.$580 

60MB. 

.-$650 

125MB ... 

..$995 

External: 40MB. 

.,$620 

mm . 

. $690 

Multifunction & Memory 


fad priors nrifh OK) 


384K memory card for XT .. 

,,$99 

576K memory card for XT. 

,.$42 

2MB multifunction card for AT ... 

,,$110 

3MB extended memory card for AT 

.$110 

1 0MB EM5 card for AT. 

...$150 

2M B EMScard for AT .. 

,.$no 

Mini I/O for XT and AT . 

,,$75 

Mini 1/Ow/ floppy controller for XT $85 

80286 accelerator card for XT 

..$299 

Modems 


1200/30(1 Baud rate internal... 

,$99 

2400/1200/300 Baud rate internal .. 

$175 

2400 /1200/300 Baud rate external.. 

$210 

1200/300 Baud pocket Mini Modem $139 

* All modems come with Bitcom software 

Printers 


Star MicrontX NX 1000 9 pin. 

.$199 

Star Micnonix NB-24-10 24 pin. 

.$493 

Epson FX 1050 ... 

.$595 

HP Laser Jet.. 

.$1615 

Products for PS/2 


RAM 4000 (EMS) card OK. 

.$399 

60MB Tape backup internal . 

.$1095 

60MB Tape backup external ..._ 

.$1285 

120MB Tape backup external.. 

.$1595 

PS/2 modem 2400 baud internal ,,. 

, $299 

Others 


B0287-8 ..... 

,$230 

80287-10 .. 

.$279 

80357..... 

Call 

Ram chips..... 

.Call 

Logitech Mechanical mouse.., 

.$79 

Optical mouse ... 

.$75 

DOS 3,3 .... 

. $95 


Model 300 Series Features & Pricing — 

Intel 80386 CPU-8/20 (320), 8/16 <33 C©, lMB32-bil DRAM (320) J MB DRAM (316), 1 2 MR Disk Drive, 
1:1 interleave HD/FI, Controller (320), HU/FL Controller (316$), 80387 Math Coprocessor Socket (320), 
Weitck Support (323), 80287 Math Coprocessor Swket (316), 8 expansion a lots, Clock/ Calendar/ Con¬ 
figuration w/battery backup, 192 Watt Power Supply, 101 Key Keyboard, Dcocumcntation, and more. 


300 Series with Mon it or and Adapter 


Model with Hard Disk 

Mono 

EGA 

VGA 

3165 with 40MB 

$2690 

$3050 

$3420 

316$ with 130MB 

$4060 

$4420 

$4790 

320 with 70MB 

$4005 

$4330 

$4675 

320 with 130MB 

$5120 

$5445 

$5790 



CLUB Model 110 

The Model 110 is an affordable entry level 
computer. It's perfect for general business 
applications and for low cost network nodes. 

—— Model 110 Features & Pricing - 

Tntel 8088 CPU-4.77/10 MHz, 256K RAM Maximum 640K, Flop¬ 
py Disk Drive and Controller, 3 Expansion Slots, ISO Watt 
Power Supply, 101 Key Keyboard, Documentation and more 


IOO Series with Monitor and Adapter 


System St Hard Disk 

Mono 

EGA 

VGA 

DO with 20MB 

$895 

$1255 

$1495 

110 with 40MB 

$1080 

$1440 

$1680 


To Order: 

Continental USA, Hawaii, Alaska: 

Call (415) 490-2201 

In Canada Call PC Centre, 

Call (416) 470-0560 

International 

Call (415) 683-6623 

Customer Support & 

Technical Hotline 

Call (415) 683-6580 

Corporate, University and 
Government P.G/s Welcome 

All prices ape sutijsct to dla ngf and quantities may be 
luxuWti. We reserve the right to substitute- t'tjuivu lent Items* 

OS/2, MS DOS Uni*, IBM PS/2, PC, XT, AT, Star 

Microti is NX-1000, Nt J4-10, Epson FX-mfffl, Hr LaserJet, 
Logitech Mcctwiihal MoiW, IiUeI VGA, BOA are the 
iradeni.trits ar registered trademark* of Ihdx respective 
compa tiles 


CLUB V *.! S/21/88 
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Save Money on 
Quality Software 


Letters 



Membership Special 


For only $19.95 (reg. $34.95/year) become 
| a MicroCom Systems member and receive: 
li* '7 he Shareware Book", a 300+ page 
guide to shareware for the IBM PC. In¬ 
cludes helpful information for the new PC : 
user! $12.95 if ordered separately. 

• A one year subscription (6 issues) to 
"Shareware Review", each issue featur- : : 
ing a free new-release diskette from The 
MicroCom Collection. 

• Reduced member prices! 

• Any disks below for only $1.99 each, 
($2.99 for 3.5*) w/money back guarantee! | 


Hundreds of disks available. 
Free catalog with any order! 


L BUSINESS 1—Easily create, fil in and print business forms. 

□ BUSINESS 2—Chart data on bar, pie graphs. Find trends! ★ 
ID CAD 18,6—(2 dteks) Paint, draw, design w/Fngerpaint ★ 

ID CAD 2a,b—<2 risks) Draw 2D/3D designs. Hrd dtsk/640K. ★ 

□ CAD 3—Generate your own custom flowcharts with PC-Flow. 
Ill COMM 1a4),c,d—(4 disks) Log onto bulletin board systems. 
HI DATABASE 1a,b—(2 disks)The File Express database mgr. 

□ EDUCATION 1—New PC users can painlessly learn DOS. 

□ EDUCATION 3—Build dazzling typing speed w/PC-Fastype. 

□ EDUCATION 8—Improve your Spanish w/o dry, dull books! 

□ EDUCATION 8—Learn French skills w/o bomg teachers! 

□ EDUCATION 10—Practice German with these easy drills. 

ID FINANCE 1a,b—(2 disks) A personal bookeeping manager. 
ID FINANCES 3a,b—(2 disks) Prepare financial spreadsheets. 

□ GAMES 1—3-D Pacman, Kong, Spacewar. missiles, etc. ★ 

□ GAMES 2—Qubert, Pango, Centipede, Hopper (Frogger). ★ 
G GAMES 3—Blackjack (you set rules), Armchair OB. Empire. 

□ GAMES 4-Star Trek, the orig Colossal Caves Advent, more. 

□ GAMES 5—Hack, you and your trusty dog in a wild adventur. 

□ GAMES 6—Pinball, Othello, Dragons, Sopwith (fly one!). ★ 

□ GAMES 8—Blast enemies w/Striker, conquer world w/Risk * 

□ GAMES 11—High res Aide's adventure, MahJongg. EGA. 

□ GAMES 12—Backgammon, Wordplay (like wheel of fortune). 
B GAMES 13a^,d,e—(5 disks) Make yr own advent games! 

□ GRAPHICS 1—Make color slide shows for demos/training! ★ 
ID GRAPHICS 2ajb,c—(3 disks) Produce great 3D graphics. ★ 

□ HUMOR 1—Amuse w/fun faces, unfriendly DOS & more! 

ID INFO 1a,b—(2 disks) 150+ grt cooking recipes. Add yr own! 
ID INFO 2a,b—(2 disks) Search for addresses w/Zip-Phone xref. 
E INFO 3a,b,c,d—(4 disks) Access famous quotes from history. 
ID LANGUAGE 3a,b—(2 disks) A86 macro assembler/debuggr. 
ID MUSIC 1a>-(2 disks) Play tunes or use edrtor/composer. ★ 
[D MUSIC 2a,b—(2 disks) Record or play tunes w/Piano Man! 

□ ORGANIZER 1—DeskTeam (Sidekick done) & Judy calnder. 

□ PRINTER 1—Packed w/utils for print spooling, banners, etc. 

□ SHELL 1—A simple, fast and easy DOS menu prog tor PCs. 

□ SIMULATION 1—Fireworks, maze maker, roving eye, etc! ★ 

□ SIMULATION 3—Birdsongs, aquarium w/fish, stars, more. ★ 

□ SIMULATION 4—High res flowers, landscapes, fish. EGA. 

□ UTILITIES 1—A collection of invaluable gen'l DOS utilities. 

□ UTILITIES 2—More great DOS utils, ind burnout protection. 
E UTILITIES 3a,b—(2 disks) Total debugger/diagnostic progs. 

□ UTILITIES 5—Hard dsk utils to venfy, format, park dsk drives. 

□ UTILITIES 7—More adv utls; undelete files from hard disks. 
ID WORD 1a^>—(2 disks) Powerful PC-Write word processor. 

★ Disks so marked above require a oolor graphics adapter. 


All disks SI.99 each <S2 99 for 3 5*) wo membership add Si 50disk 
Membership w 3.5* disk in each magazine (instead of 5 25*1 is S25 95. 

MicroCom Systems Cost of d/s/cs__ 
3673 Enochs Street Membership __ 

Santa Clara, CA caTs 9 ^ 

95051 Total end. 

$3.00 

Phone today for 24-hour shipment! 


(408)737-9000 

Mon-Fri 7am-9pm. Sal-Sun 8am-5pm 


(!?t988. MCS 
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Does Data Need Liberating? 

The letter from Evan Provisor ("Data 
Liberation," August) proposed a Free¬ 
dom of Information Act relating to the 
data structures used in proprietary soft¬ 
ware. As a consultant, I can sympathize 
with his dudgeon, but as a systems devel¬ 
oper, I’d like to make a few tempering 
points and offer a different suggestion to 
purchasers of packages than that they re¬ 
quire information about a package’s data 
structures. 

Some data structures of packages are 
available—there are two volumes of Jeff 
Walden’s formats books, for example. 
(File Formats , published by John Wiley 
& Sons, New York, 1986, is the first.) 
These open up Lotus 1-2-3, MultiMate, 
dBASE, Multiplan, SuperCalc, and 
Symphony, among others. Of course, 
these were released for a good commer¬ 
cial reason: to enable the creation of add¬ 
ons that leverage sales of the original 
product. 

But the distinction between data and 
program code is not as rigid as Provisor 
seems to think. I can imagine applica¬ 
tions where the data structures in effect 
embody 75 percent of the algorithmic in¬ 
telligence in a program. 

This is particularly likely in the areas 
of sophisticated data storage software 
and in applications that gain speed by 
precrunching input (like satellite 
images) into an intermediate form for 
quicker end processing. When the pro¬ 
gram as a whole gains significantly 
through the ingenuity and originality of 
its data structures, these are respectably 
regarded as proprietary. 

Such inventiveness is unlikely to have 
been used in a medical office accounting 
package, so I can understand Provisor’s 
irritation. There is a better criterion for 
package selection, however, than avail¬ 
ability of internal file formats. After all, 
cross-loading based on internal file for¬ 
mats requires a programmer, which 
should not be necessary even if consulta¬ 
tion is. 

I always check that a package can ex¬ 
port and import its data in a standard for¬ 
mat, such as quoted BASIC or DIF. This 


way, the data per se is always available, 
and importing it into a new package is a 
simple matter of shoving the ASCII data 
around, rather than programming export 
pipes right into the old package’s data 
files. 

Lindsay Gillies 
New York, NY 

The Last Word on BYTE 

I’ve been a regular reader of BYTE for 
the past 5 years. I’ve watched it change 
over the last 18 months, and I’m happy to 
say that it has emerged as the viable 
source for reliable, up-to-date informa¬ 
tion about what’s happening in the com¬ 
puter industry today. 

Not only does the magazine cover a 
broad base of computer types and manu¬ 
facturers, but the evaluations and reports 
are more accurate and technically sound, 
emanating as they do from people with a 
history of involvement, insight, knowl¬ 
edge, and training in computer sciences. 

BYTE is still the last word in under¬ 
standing the real truth of keyboard tech¬ 
nology. Keep up the good work! 

Wendell Anderson 
Hamilton, Bermuda 

Hartley vs. Fourier 

We enjoyed the enthusiastic article enti¬ 
tled "Faster Than Fast Fourier" by Mark 
O’Neill (April). From the August Let¬ 
ters, it seems that the article has stimu¬ 
lated some lively correspondence. 

First, regarding John C. Polasek’s let¬ 
ter, the hazard he refers to is explained in 
R. N. Bracewell’s The Hartley Trans - 

continued 


WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of a page 
and include your name and address. We can 
print listings and tables along with a letter if 
they are short and legible. Address corre¬ 
spondence to Letters Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, 
NH 03458. 

Because of space limitations, we reserve 
the right to edit letters. Generally, it takes 
four months from the time we receive a letter 
until we publish it. 
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Who Says FoxBASE-P^ 
is Better than dBASE? 



The 


Experts! 


The Best Just Got Better—Now Shipping New FoxBASE + Version 2 JO! 


Nicholas Petreley, InfoWorld Review Board: 

“FoxBASE+ has outdone itself. Once again, FoxBASE+ earns 
an “excellent” in performance, with kudos for responding to 
user suggestions. For sheer productivity, there is no other 
choice.” InfoWorld “Editor’s Choice” for 1987 and 1988! 

P.L. Olympia, Founder & President, National Dhase Users 
Group / Government Computer News : 

“FoxBASE+ is a supercharged dBASE, with all the features 
Ashton-TUte forgot. If you’re into serious dBASE development 
and have not tried FoxBASE+, you are living in the dark ages 
and wasting your company’s money’ 1 
G«orge E Goley IV, ConL Editor, Data Based Advisor : 

“The product is fast, very compatible, fast, easy to use, fast, 
relatively inexpensive, and very fast. In every test, FoxBASE+ 
outperformed the other products. And people who answer the 
phone at Fox know what they are talking about.” 

David Irwin, Former President/CEO, Data Based Advisor : 
“From the dBASE compatibility standpoint, FoxBASE + is flaw¬ 
less. From the speed standpoint, FoxBASE+ is unbelievable. 
From the “lazy factor” standpoint, FoxBASE 4 is perfect.” 
Glenn Hart, Contributing Editor, PC Magazine : 

“Initial tests of FoxBASE + were simply stunning. In many 
ways, FoxBASE + gives you the best of both worlds: all the ben¬ 
efits of interactive development and debugging, plus the speed 
and code protection of a compiler.” 
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FoxBASE and FoxBASE i are trade marks of Fox Software. 
dBASE and dBASE IN PLUS are trademarks of Ashton Tate. 
Macintosh is a trade mark of Apple Computers, ine. 


Adam Green, Contributing Editor, Data Based Advisor , 
dBASE Author: 

“For the PC, FoxBASE + has consistently set the performance 
standard for dBASE compatible languages. For the Macintosh, 
FoxBASE+/Mac will set standards for innovation and leader¬ 
ship in a new dBASE implementation.” 

Don Grabb, Contributing Editor, InfoWorld : 

“You can expect blazing speed on the Mac. FoxBASE+/Mac 
breezes past tests that have proven stumbling blocks for 
Macintosh databases in the past. FoxBASE+/Mac combines 
complete dBASE compatibility with a genuine Macintosh 
user interface.” 

This is what they said about Version 2.00 of FoxBASE +. 
Imagine what The Experts will say about New Version 
2.10 with these added features; Menu-Driven Interface, Pro¬ 
gram Documentor, Screen Painter and Template-Based 
Application Generator .., and Version 2.10 is even faster 
than 2.001 

Join The Experts. Get your copy of the New FoxBASE + Ver¬ 
sion 2.10 today! Now available at your nearest, quality soft¬ 
ware retailer, or directly from us by calling (419) 874-0162 
Ext. 320. 

Because, when it comes to speed, compatibility and value, 
nothin g runs like the New FOX- Version 2.10! 

Fox Software 

Nothing Runs Like a Fox. 

Fox Software (419) 874-0162 Ext. 320. 

118 W. South Boundary FAX: (419) 874-8678 
Perrysburg, OH 43651 TELEX: 6603040827 FOX 
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TECHNOLOGY 

FURNITURE 


The original AnthroCart. Mobile. 
Incredibly strong. So many ways to solve 
your space and equipment problems. 

Choose different sizes. Move 
o shelves around. Add space saving 
\ options. 

AnthroCart. Well designed 
Technology Furniture. 

Look for our name. 


o 

* 


AnthroCart 

Call us for a free catalog: 800-325-3841 




Made in U.S.A. 

All steel frame construction 
Easily holds up to 150 lbs. 



VMMWANTY 


ANTHRO 


Anthro 

Technology Furniture 

3221 N.W. Yeon St. 
Portland, OR 97210 
503-241-7113 
Telex: 940103 


form (Oxford University Press, New 
York, 1986) in a way that would satisfy 
him. The answer is that the kernel 
cos(2x/r) -f sin(2irt IT) preserves all 
the original information, just as the com¬ 
plex Fourier kernel does, because the 
first term works on the even part of the 
data and the second part works on the 
odd part. That’s why the plain sine func¬ 
tion would not serve just as well. 

B. D. Ripley’s letter cites a letter by 
Gary Bold in which the fast Hartley 
transform (FHT) is compared with “so¬ 
phisticated FFT algorithms,” also re¬ 
ferred to as “existing FFT methods,” 
which are found to give “the same speed¬ 
up factor.” In other words, Bold accepts 
the factor-of-2 speedup relative to the 
complex FFT, and he certainly does not 
support Ripley’s notion that Bold’s FFT 
is “considerably faster.” In fact, Bold is 
comparing two things that, he says, have 
the same speedup factor. 

What is being compared? Ripley gives 
a list of times, but he doesn’t say what al¬ 
gorithm he used or who wrote them. He 
may have written the Hartley version for 
the numerous computers he mentions 
himself, which requires particular cau¬ 
tion when one has an ax to grind. 

However, Bold does say what he did. 
We recognize the “sophisticated FFT al¬ 
gorithm” as the well-known unilateral 
Fourier transforms. They are indeed ex¬ 
actly as fast as the Hartley, but they can¬ 
not retransform their own output. In 
other words, they should not be called 
Fourier transforms at all, because the 
Fourier transform is a reciprocal trans¬ 
form. The trouble is easily understood. 
A unilateral Fourier transform of Type I, 
or a right-handed Fourier, takes real in¬ 
put and gives out the correct complex re¬ 
sult. After you operate on that complex 
Fourier transform, for example, by ap¬ 
plying a little low-pass filtering, and 
wish to return to the original function 
domain, you cannot use that program 
anymore. It takes only real inputs. You 
must supplement it with a left-handed 
unilateral transform algorithm. You 
wind up with a combination of two uni¬ 
lateral Fouriers plus a management pro¬ 
gram constituting a software package. 
The totality is equaled by just one Hart¬ 
ley program. Whenever you call the 
Hartley, you go straight to the other do¬ 
main, regardless of whether you are in 
the time or in the frequency domain at 
the moment. 

The sophisticated Fourier packages, 
of which there are several versions, re¬ 
gain the factor of 2 gained by the Hart¬ 
ley—but at the expense of a factor of 2 in 

continued 


AnthroCart and Technology Furniture are 
registered trademarks of Anthro 










RECEIVE A 

FREE 

SIVA 386 

SYSTEM 

( $ 2995 VALUE) 


for the Holidays 


with the purchase of Quality 
Hardware/Software Products. 

See VNS America Corp. advertisements** 
in this issue or call 


1-800-252-4212 



VNS America Corp, 

Suite 270,910 Boston Post Road 
Marlboro. Massachusetts 01752 U.SA 
In Massachusetts 508-460-0016 
FAX: 508-481-2218 


* Offer good until December 31, 1988. 
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Step 286/1? 

. 2.45 MIPS 

Step 286/16 

_. 3.27 MIPS 

Step 386/16 

Step 286/20 

_. 3.93 MIPS 

, 4.24 MIPS 

Step 386/20 

* 4.91 MIPS 

Steo 386/25 

_. 6.13 MIPS 

Source: Power Meter MIPS Version 1.3. The Databose Group, Inc. 



1 used to be afraid of 
monsters. Now I can't get 
along without them " 

Janet Johnson, President 
Coordinated Digital Systems 
Dayton, Ohio 



The most incredible 
collection of people 
find their way to my 
door. Students, 
Aerospace engineers. 
Genealogists. 

They come because 
they hear we do more 
than sell computers 
out ofabox.Wetry 
to make everything 
very personal. 

We know our 
products backwards 
and forwards 
because we use them 
ourselves. We write 
custom software. 

We're writing a lot 
of business. 



We work almost 
exclusively with one 
computer company. 
Everex. 

Because every one of 
their six computers is 
at the head of its class. 

And because they 
take care of me the 
way I like to take 
care of my customers. 

Find out more 
about Everex 
Step computers. 

Call 1-800-356-4283, 
Everex Computer 
Systems Division, 
48431 Milmont 
Drive, Fremont, 

C A 94538. 
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quantity of code and memory storage and 
a small management penalty* 

R, N* Bracewell 
John Villasenor 
Dept, of Electrical Engineering 
Stanford University 
Stanford, CA 

“Executives” Blues 
How long has VGA been out now? A year 
at least, wouldn’t you say? Yet, as nearly 
as I can determine, there is not a single 


progra mming language available to IBM 
clone users that supports even the lowest- 
resol ution of the true VGA modes—not to 
mention the 1024-pixel by 768-pixel 
high-resolution mode for which Orchid, 
Genoa, and a number of other manufac¬ 
turers now provide off-the-shelf adapter 
hardware (albeit for 16 colors, not 256) 
and for which at least a half-dozen outfits 
offer suitable color monitors* 

Let’s carry this one step further; As 
nearly as I can determine , not one of the 


major U.S. commercial software houses 
has yet so much as faced the perilous ex¬ 
ecutive decision to attack the crushing 
technical problem of providing to the 
user a valid option of maximum-resolu¬ 
tion, maximum-color video output from 
their products, to keep pace with avail¬ 
able hardware capabilities. (I leave aside 
a few special-purpose programs, such as 
CAD and spreadsheets. And I remark 
that though Microsoft has an older ver¬ 
sion of Windows that supports 1024- 
pixel by 768-pixel resolution, its latest 
80386 version apparently does not.) 

Do their programs have to stop selling 
entirely before the executive brains in 
question bestir themselves to begin con¬ 
sidering the matter? I hope I have this all 
wrong. 

Am I doing an entire “industry” an in¬ 
justice? Or are we seeing here in micro¬ 
cosm the same “executivitis” that sank 
Detroit? 

Thomas E. Phipps Jr* 
Urbana t IL 

IBM and Licensing 

Bruce F, Webster (“Macintosh Redux,” 
August) refers to “[IBM’s] subtle hints 
about landing with both feet on anyone 
cloning PS/2s without a license.” But 
that is precisely the point* IBM is pre¬ 
pared to sell licenses, and at reasonable 
prices, too. It should be possible to pay 
the license fee and still undersell IBM on 
all but the largest orders. IBM is not 
using its patents, which in any case are 
much less dubious than visual copyright, 
to secure a legal monopoly on a large sec¬ 
tor of the business of putting chips in 
boards and the boards in boxes and mar¬ 
keting the boxes. There is a difference 
between collecting royalties and using 
intellectual property rights to restrain 
trade, as a number of the young Turks of 
the personal computer industry have 
done. 

Note that this applies to separately sold 
software, as well* A large part of the ex¬ 
pense of a typical program is for market¬ 
ing* Cloning generally means that the 
original vendor has to face facts about its 
marketing operation, 

Andrew D. Todd 
Springfield t OR 

YAFL: Yecfo! 

I had gone through the article entitled “A 
Better C?” by Bjarne Stroustrup (Au¬ 
gust) and was reading “HyperCard: How 
Does It Work?” by Laurence H. Loeb 
(August Macintosh Special Edition) 
when a feeling of impending doom set¬ 
tled upon me—sensory overload from 

continued 


CLtalk 


The Practical Union 
of C and Smalltalk 


Add_a new dimension to your C compiler. 


From 0: 

■ Ease of application delivery - 
portability 

■ Performance - speed and efficiency of C 

■ Familiarity of C - use all your existing 
C code 


From Smalltalk: 

■ Data abstraction - data 
hiding /encapsulation 

■ Full object inheritance 

■ Polymorphism - message sending 
with dynamic binding 


Boost Your Productivity! C_talk's practical approach to object-oriented program- 
ming in C allows you to realize substantial productivity gains using these toots: 

for 


C_talk's Browser - a powerful 

Smalltalk dike browser for building 
software objects 



An automatic Make utility 
building applications 
A Preprocessor - for converting 
objects into C source code. 

A set o! Foundation Classes - to use 
as basic building blocks. 


149 ! 


Why Cjolk? 

C_tatk has beer proven successful in 
delivering several large-scale systems in 
demanding realtime environments, it's 
concise, easy to leam and use. It is 
programming in C (not a new language), 
while adhering to the Smalltalk paradigm. 

C_ta!k is the practical, and affordable, 
union. 

C_talk is designed to operate with- MSDOS &n IBM or 

compatibiB cdnpulers Aj least 512K of memory, a hard 
disk a rid mouse are recommended 


Order today! 

Call or write: 

CNS, Inc. 

Software Products Dept. 

7090 Shady Oak Rd. 

Eden Prairie. MM 55344 
Tel: (612)944-0170 
Fax: (612) 944-0923 

Add for shipping $5 US, $25 Int'l* 
(30'day money-back guarantee) 


L 


VI 


...providing and advancing 
object-oriented methodology . 


C_talk is a trademark al CNS 


CNS i$ a registered trademark of CNS. Inc. 
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Natural selection provides unique 
passive protection for the porcupine , 


The Block — Natural Selection 
For Software Protection 



Inventor and entrepreneur 
Dick Erett explains how 
"The Activator " provides 
sane protection for your in¬ 
tellectual property. 


46T n any industry* just as in nature, the 
A process of natural selection raises one 
solution above another. Natural selection is 
the most elegant of engineers. 


In the area of software protection The 
Block has been selected by the market¬ 
place as the solution that works. Over 
500,000 packages are protected by our 
device. 


By removing protection from the 
magnetic media we remove the constraints 
that have plagued legitimate users. 

They simply attach our key to the 
parallel port and forget it. It is totally 
transparent* but the software will not run 
without it. 

A New Technology For 
Software Protection 

Our newest model* The Activator, builds 
on our currenL patented design, and 
establishes an unprecedented class of 
software protection. 


For the past 4 years our philosophy has 
been; 'You have the right and obligation to 
protec t your intellectual property/ 

A New Ethic For Software 
Protection 

In allowing end-users unlimited copies 
of a software package and uninhibited hard 
disk and LAN operation* The Block has 
created a new ethic for software protec¬ 
tion. 



We have migrated and enhanced the 
circuitry of The Block to an ASIC (Appli¬ 
cation-Specific Integrated Circuit) 
imbedded in The Activator. 

This greatly improves speed and 
performance, while reducing overall size. 
Data protection can also be provided. 

Programmable Option 

The Activator allows the software 
developer the option to program serial 
numbers* versions* or other pertinent data 
known only to the developer, into the 
circuit, and access it from the program. 

Once you program your part of the 
chip* even we have no way lo access 
your information. 

The ASIC makes emulation of the device 


virtually impossible. It also presents 
an astronomical number of access 
combinations. 

Full 100% Disclosure 


Since The Activator is protected by our 
patent we full y disclose how it works. 
Once you understand it* endless methods 
of protection become evident. 



Just as no two 
snowflakes are the 
same, no two im¬ 
plementations of 
The Activator are 
identical. And like 
the snowflake the 
simplicity of The 
Activator is its 
greatest beauty. 


We never cramp your programming style 
or ingenuity. Make it as simple or compli¬ 
cated as you desire. 


Let us help safeguard what's rightfully 
yours. Please call today for additional 
information or a demo unit. It's only 
natural to protect your software T 


I-800-333-0407 

In Connecticut 203-329-8870 
Fax 203-329-7428 



oftware 

ecurityinc. 


870 High Ridge Road 
Stamford, CT 06905 


Unlimited Copies • Programmable • Small Size • Fast • Patented • Data Protection 


The Block and The Activator arc trademarks of Software Security 
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with a language or two and do wonderful 
things. Now simply picking up the nor¬ 
mal complement of applications will 
make you a victim of YAPL. 

Walter]. Rottenkolber 
Visalia t CA 

Seek and Ye Shall Find 
I am trying to find a supplier or the au¬ 
thor of a program called FABS/86M 
(Fast Access B-tree Structure)* It is an 
assembly language program to enable 
high-level languages, BASIC (interpreter 
and compiler), Pascal, FORTRAN, and 
COBOL to retrieve data using B-trees. 

The only information I have is from 
the copyright notice, which reads as 
follows: 

FABS86M Version 1.06 12-13-82 (13 
Dec 82) Computer Control Systems Inc. 

This program has many advantages, 
such as duplicate keys, multiple keys, 
ASCII or integer keys, fast access, and 
ease of use. Its main disadvantage is that 
it does not support path names or more 
than six open files at a time. 

I T d appreciate any information you can 
provide. 

Ian Sidebottom 
South Humberside , UK 

According to Data Sources, you can 
contact Computer Control Systems, Inc * 
at Route 3, P,0 ♦ Box 168, Lake City , FL 
32055, (904) 752-0912 . 

Ackerman Exercise 
I noted with interest the letters regarding 
recursion (August). 

Your readers may be interested in the 
“Ackerman function,” to which I was in¬ 
troduced in 1970 by Dr. R. S* North- 
cote, director of the ICL Software Devel¬ 
opment Centre in Adelaide, South 
Australia. 

I regularly challenge my students to 
deliver to me the value of Acker- 
man(5,5), 

Ack(m,n) = If m = 0 

then n +1 
else 
if n = 0 

then Aek(m -1,1) 
else 

Ack(jn-l,Ack(iii,n -1)) 
end if 
endif 

Test this by finding that 1 is Ack(0,0); 3 
is Ack(l,l); and 9 is Ack(2,3). 

Christopher Greaves 
Islington , Ontario f Canada ■ 


YAPL (yet another programming 
language)* 

In the 30 years after the Mark I com¬ 
puter switched on in 1945,1 estimate that 
some three dozen programming lan¬ 
guages kept computers humming. When 
dBASE II introduced the microcomputer 
user to a programming language, it also 
created an entire industry to teach the 
hapless user the art of programming in 
dBASE II. Unfortunately, the power of 
this technique wasn't lost on other pro¬ 


gram developers* So, in the past 3 years 
especially, nearly every major applica¬ 
tion has a programming language. Oh, 
you don’t have to call it a programming 
language, you can cal! it a script, a stack, 
or a complex macro. All different. Even 
having applications developed by one 
company doesn’t lead to uniformity. 
Look at Borland’s Sprint, Paragon, Re¬ 
flex, and Quattro* Ail have languages; 
all are different. 

At one time, you could get familiar 


Quicksoft 


Power. Speed. Performance. 

We listened tr> you and added 
hundreds of features to PC-fWte. 

Larger Files - Break the 60K file 
limit! Use all available DOS memory 
to edit large documents. Rapidly 
search and switch between related 
Piles Lock files on a network 

Mare Formats — Edit multiple 
columns on-scfeeaOr mark text as 
a box, then position and format it 
Create tables and scripts fasten 

Easier To Use — Stay m track with 
on-screen 'reminder'' lines. Select 
page layout and Fonts with new 
mentis. Fix ty ping mistakes with our 
improved spelling checker. 

New catalog adds value. 

W offer popular products that 
work well with PC-Write 


N e w C a p a bil Sties — Choose 
products such as taSe** 1 graphics, 
WordFinder™ thesaurus, or popular 
soft font, grammar checker, foreign 
language, and scientific packages 
Special Discounts -Registered 
PC-Write users gel phone support and 
reduced prices for lD products, 

Still only $ 89 . 

The SK9 registration fee gives you 
software, user’s guide with tutorial, 
phone support, two free updates, and 
our newsletter. PC-Write 3.0 Is still 
shareware, so you can give copies to 
others to try, free! 

Order PC- Write 3.0 today 
Call 1-800-808-8088 BYTY 

90-day money-back guarantee 

PC-Write is not shareware oirtsitfe the U.S. and: 
Canada PC-Wrin^ Quick5a! I Word f inter' 
Micro^tics. Id SetIn 5 el Systems. Quieksolt, 
Inc . £19 Firs! Aw N *Z24-BYTY. Sarnia, WA 
98109.206-282-0453 
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Just a few 
months ago, 

computers this powerful 
were tracking 
planetary movements, 
pondering 
quantum physics 

and burning 
rockets. 
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Now they're taking 















care of business, too. 


Introducing the COMPAQ DESKPRO 386/20e. 20-MHz 386 performance 
designed to fit the increasingly sophisticated needs of 286 users. 


HvuniJhimw: 

rwssunc: 

exerted 



People who work with 386 personal computers 
used to be called rocket scientists. Now they're 
also called accountants, engi¬ 
neers, managers and CEO's. 

Thanks to the new COMPAQ 
DESKPRO 386/20e. 

It delivers 386 power to 
people whose demanding needs 
have outgrown the capabilities of 
their 286 PC's. Better 
yet, it packs all 
this power 

into a design that fits neatly on 
your credenza. 

Start with speed. Every¬ 
thing in the new COMPAQ 
DESKPRO 386/20e is optimized to go faster. 

Its 20-MHz Intel 386™ microprocessor with 
cache memory is surrounded by the exclusive 
COMPAQ Flexible Advanced Systems (Flex) Ar¬ 
chitecture. This high-speed combination runs the 
world's largest library of software 
25% faster than non-cache 20- 
MHz 386-based PC's. And 
50% faster than non-cache 
16-MHz 386-based PC's. 

Its optimized 32-bit de¬ 
sign also enables you to take full 
advantage of powerful 386 software and 



High-speed VGA graphics are built in 


You ’re in 
business with a 
20-MHz 386 microprocessor : 



Choose 5 J /? and 3 s h" diskette drives. 


multitasking operating systems such as Microsoft® 
Windows/386, MS 1 " OS/2, XENIX® and UNIX. 

You'll find that a long list of 
high-performance features is built 
in. One megabyte of memory. 
Sharp, high-speed VGA graphics. 
Support for 5 l U" and 3V 2 " diskette 
drives. And standard interfaces 
to connect a printer, mouse and 
communications devices. 

Of course you have growth 
potential. Five expansion slots are 
available: four for a network card, mainframe 
communications board, modem or other devices, 
and one high-speed 32-bit slot that allows you to 
expand memory up to 16 megabytes. 

You have options, too. There's room to add 
two high-speed fixed disk drives, with 110 or 40 
megabytes of storage. You can 
choose a 135- or 40-megabyte 
tape backup. Or match 
the number-crunching 
power of a dedi¬ 
cated engineering 

workstation by adding a powerful Intel 
387™ or Weitek 3167 coprocessor. 

With its integrated design and per¬ 
formance, the COMPAQ DESKPRO 386/20e 
represents the ultimate space vehicle. 
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It simply works better. 







Compaq mates 
high performance 
everybody's business. 



Whether you use a personal computer for launch¬ 
ing rockets or corporate acquisitions, Compaq de¬ 
livers the highest-performing solution. 

For those who want everything, now, the 
COMPAQ DESKPRO 386/25 is the most powerful 
PC available. For growing performance require¬ 
ments, the new COMPAQ DESKPRO 386/20e is a 
move into the power structure. And for users con¬ 
sidering 286 PCs, the COMPAQ DESKPRO 386s 
is an affordable route to the fast track. 


These PCs are simply the highest-performing 
in the world. That's one reason PC experts rate 
COMPAQ highest overall. And why for the past 
four years COMPAQ has been added by more 
FORTTJNE1000 corporations than any other brand. 

Tb make this performance part of your busi¬ 
ness, call 1-800-231-0900, Operator 70. In Canada, 
1-800-263-5868, Operator 70. We’ll give you the lo¬ 
cation of your nearest Authorized COMPAQ Com¬ 
puter Dealer and a free brochure. 


COMPAQ* id n trademark of Compaq Computer Corporation. Intel? Intel 386 and Intel387 are trademarks of Intel Corporation. Microsoft" MS* and XENIX* are trademarks of Microsoft Corporation. 
MS* Windows^ a 6 and MS* OS/2 are products of Microsoft Corporal ion. Product names mentioned herein may be i redemarks and/or registered trademarks of llidr respective companies. 
•Registered U.S. Patent and Trademark Office. COM PAQ DE SKFRQ 386/2-5 graphics £1988 Accent Software. Inc. *3-1988 Compaq Computer Corporation. All rights reserved. 
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Chaos Manor 
Mail 

Jerry Pournelle answers questions about his column 
and related computer topics 


An “MIS Type” Speaks 
Dear Jerry, 

Alas, I and my profession have been 
defamed in that most hallowed of docu¬ 
ments, BYTE, and by—of all folks—Jer¬ 
ry Pournelle! 

In your June column, you twice took 
misguided swipes at “MIS types” as if 
we were some variant of power-hungry 
czars* By using the collective phrase, 
you have lumped the evil and the saintly 
together into one unrecognizable mass, I 
know that I don't fit this unwholesome 
description. 

A number of factors are retarding the 
use of personal computers in the office 
environment* Few, if any, result from 
self-centered management. By far the 
biggest problems arise from the current 
state of technology (or lack thereof) and 
the user community itself. 

Take the user (please). My experience 
leads me to classify users into three dis¬ 
tinct categories: the CRT-Shy, or folks 
who simply won’t go near a computer; 
the Grumblers, those who will eventual¬ 
ly learn and use a computer only after 
receiving threats of physical violence; 
and the Office of One. 

The last category includes users like 
you—people who have seen the potential 
of small systems and take the time to in¬ 
vestigate their power. Such users are in 
effect becoming one-person offices, pro¬ 
ducing their own numerical analysis, 
graphics, and prose. Only the most ma¬ 
lignant of managerial attitudes could 
keep these people from using small 
systems. 

The other problem is technology and 
the historical path information has taken. 
When a megabyte of memory carried the 
same price as a new automobile, central¬ 
ized systems made the greatest sense. So, 
for decades, information was entered 
into, processed by, and dumped from 
large centralized computers. And there 
lies the rub. All that current, relevant, 
and sometimes critical information is 
still there, in the centralized computer— 
not the micros! 

The technology for making all that 
centralized data available to all those de¬ 


centralized computers is just now devel¬ 
oping. Local-area networks (LANs) of¬ 
fer a path, as do trusty serial 
connections, but developing a solution 
that pleases everyone is still a dream. 
Limits on data throughput, not to men¬ 
tion the software problems inherent in 
meshing microcomputer programs with 
a central DBMS, are nontrivial. 

There lies my point, “MIS types” are 
still confronted with the same problem as 
always, just in a different form: Kow do 
we get all pertinent data to all users 
across existing platforms, without invest¬ 
ing every dollar of corporate profit? The 
answer is, we don’t. We have to wait on 
third-party developers and primary ven¬ 
dors to create the tools we need before we 
can give them to the user. 

There is hope. The IBM PC standard 
went far in taking the risk out of such de¬ 
velopment. DEC and Apple have formed 
an alliance that is causing quite a ruckus. 
ANSI and OSI are clearing the way for 
cohesive LANs. And MIS directors are 
watching all of the above, carefully. 

Guy Smith 
Titusville, FL 

P.S. BYTE is a tough market for a free¬ 
lance writer like myself to break into. Do 
you have any advice? 

/ can hardly disagree with that! My 
quarrel, probably overstated, is with peo¬ 
ple who want centralization for its own 
sake and who keep insisting that only 
centralization can get the job done. 

Your classifications aren't bad, al¬ 
though I don f t think they are either mutu¬ 
ally exclusive or collectively exhaustive. 

P.S . I fear that BYTE , like any other 
magazine, requires that you have some¬ 
thing interesting to say, that it *s well said, 

continued 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
He can be reached c/o BYTE, One Phoe¬ 
nix Mill Lane, Peterborough , NH 03458, 
or on BIX as *jerryp . " 
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Four ways to build 
better Cprograms ... 

Power 
^ Screen 

$129 

Screen I/O manager. 

Features: screen painter virtual screens 
data validation context sensitive help 
unlimited screens definable keys 
& much more! 

C TOOLS 

Plus 

$129 

Full featured function library. 

For Microsoft C 5,0 and QuickC. 
Features: TSR support direct video access 
VGA and EGA support windows and 
menus DOS memory allocation interru pt 
service routines & much more! 

CAsynch 

Manager 

$175 

Asynchronous communication manager. 
Features: speeds to 19.2K baud 
XON/XOFF protocol hardware 
handshaking XModem file transfer I/O 
buffers up to 54K & much more! 

TurboC 

TOOLS 

$129 

Full featured function library. 

For Borland^ Turbo C. 

Features: TSR support direct video 
access VGA and EGA support windows 
and menus DOS memory allocation 
interrupt service routines & much morel 

We’re Blaise Computing, manufacturers of high quality 
function libraries designed to reduce the time and technical 
expertise required for serious applications development. 

All of our packages include a comprehensive user refer¬ 
ence manual with extensive examples, and sample programs. 

Satisfaction guaranteed or return within 30 days for a 
full refund. 

We have a full line of products for C and Pascal, For a 
free brochure or to order cal I 

800-333-8087! 



BLAISE COMPUTING INC. 


2560 Ninth SOwl, Stifle 316 B«kt!ev, CAWIO <415 ) 540-5441 
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and that you have the luck to get it in from 
of the editor when he is looking for it. 

As to how I got into BYTE, / did just the 
above t but long ago , when they needed 
more from outsiders , 

/ wish you well * but l don’t hold out a 
lot of encouragement. —Jerry 

Editor's note: Jerry*s right , in that we re¬ 
ceive a daunting number of freelance 
submissions each month. But you *11 never 
kno w until you try : If you *d like to write 
for BYTE, drop a note to Editor, One 
Phoenix Mill Lane , Peterborough, NH 
03458 . Tell me what you propose to 
write, why it *$ right for BYTE, and why 
you *re the best author for the topic. In¬ 
clude a writing sample, if you have one . 
And if you include a stamped, self- 
addressed envelope, I’ll ship you a copy 
of our Writer's Guidelines. —F. S. L. 

Translating CBASIC Source Files 

Dear Jerry, 

Like you, I started to use CBASIC 
many years ago, when it was the best 
thing around by far for writing useful 
and flexible programs in BASIC, and 
when it had yet to be abandoned by Digi¬ 
tal Research. I, too, have a number of 
useful programs that were written in this 
language and that are now orphans. 

What we both need is a way to trans¬ 
late the CBASIC source files into source 
for QuickBASIC, so that they can be re¬ 
compiled and maintained using this lan¬ 
guage. This shouldn’t be too hard to do 
in BASIC, or even in the VEDIT macro 
programming language, but it would cer¬ 
tainly take time to do and to debug. 

Do you know whether anybody has 
done this already, and where I might find 
such a translation utility? 

Peter R. Maggs 
Cambridge, MA 

I just dug out the sources of all my ac¬ 
counting programs—all in C/MS/C. 
While I had no trouble getting them to 
compile and link on the Cheetah 386— 
where they run awfully fast—I did miss a 
lot of the features of QuickBASIC 4.0. 

Minnow Bear used to do a lot of add-on 
functions for CBASIC, but now that Digi¬ 
tal Research has thoroughly abandoned 
the language, I don w t hear from them any 
more. Pity: They did good work . 

One thing CBASIC had that / wish 
they 7 d add to QB4 is the toggle that finds 
all undeclared variables. The XREF fea¬ 
ture of CBASIC was nice > too. All in all, 
CBASIC had the potential to be a better 
language than either TURBO or QB4. 
What a pity it was abandoned! 

Alas, I don f t know of a good program 


that would translate CBASIC into QB4. It 
wouldn *t be that hard to write, of course. 
Maybe one of the readers knows of one. 
—Jerry 

Word Processor Roundup 
Dear Jerry, 

I have come to many of the same con¬ 
clusions as you about word processors. 

I gave up MultiMate long ago because 
it devoured chunks of text on certain 
kinds of document scrolling. That has 
probably been corrected, but I don't like 
it well enough to find out. 

Of the command-driven programs, 
PC-Write is far and away my favorite. 
Although it is a “text-in-memory” sys¬ 
tem, it has a neat command for chopping 
up longer texts so they can be processed. 
I like to have an unlimited length option 
if it does not reduce speed. Ill probably 
be tempted back to PC-Write this spring 
if its promised new unlimited text-length 
version manages to maintain speed of op¬ 
eration. However, PC-Write is counter¬ 
intuitive, and a little absence from it re¬ 
quires a good deal of refresher time. 

Textra is a simple, quick, transparent, 
and intuitive menu text-in-memory sys¬ 
tem. For me, this makes it too awkward 
for long documents. Moreover, it lacks 
the more complex operations. However, 
it’s neat for correspondence. 

WordPerfect, to which I constantly re¬ 
turn, is, as you say, simply too cumber¬ 
some. It takes seven operations to cut and 
paste a fragment of text that Textra does 
in three. The segmented manual is frus¬ 
trating. WordPerfect was salvaged for 
me by Karen Acerson’s WordPerfect: 
The Complete Reference. But I cannot re¬ 
member to always do the requisite exit¬ 
ing in every file manipulation. You have 
to do that to keep it from autocloning text 
copies within a file. I find this annoying. 
I also don’t like the bugs. 

Somewhat worse is the tedium of sav¬ 
ing a text to ASCII, Some of Word¬ 
Perfect’s ASCII texts seem to lose col¬ 
umns if the column size of the target 
system is shorter. On many other word 
processors, this is quick, effortless, and 
readily transitive. 

I haven’t tried Microsoft Word yet be¬ 
cause of its reputation for being slow, I 
understand this has been corrected, and, 
if so, I suppose I shall have to try it, I 
hear that it refuses to read from any other 
word processor* not even in ASCII. I’ll 
look forward to your next report on it. 

But this highlights another problem, I 
am now semi fluent in five word proces¬ 
sors. Even though one can quickly start 
using the basic functions of any new 
word processor, real satisfaction involves 


a learning period of several hours. This* 
along with its reputation for slowness, 
has kept me from trying Nota Bene. 

On top of this, the hypertext knowl¬ 
edge processors are beginning to appear. 
FIl probably have to try out three or four 
of them before settling down with one, 
and I am very grudging about the learn¬ 
ing time they will steal away from me. 
Here’s my proposal: 

We are at a sufficiently sophisticated 
juncture to enter the QWERTY stage of 
word processing. QWERTY is not per¬ 
fect, but the mere fact that it exists is a 
great boon. The product developers can¬ 
not produce standardized codes for the 
main command-, menu-, and icon-driven 
approaches to word, text, and knowledge 
processing. 

I suspect you could pull it off. It is an 
ideal project. Start a "TextCode” work¬ 
shop on BIX or on the USC Virtual Acad¬ 
emy. Membership should include leading 
writers and developers . 

The first task would be to work up a 
comparative survey of all the essential 
functions, manipulations, formats, 
fonts, and utilities of 10 leading word 
processors. Then an analytical compara¬ 
tive display could be made. This would 
produce a set of the codes for their com¬ 
mands, menus, and icons. Start with the 
command codes; they’re the most basic. 
There will be some duplication. It 
shouldn’t be hard to agree upon a stan¬ 
dard set. Menuing systems can be consid¬ 
ered as macros for commands. These 
also could be reduced to a single set in 
the same way. Icon systems can be con¬ 
sidered as pictograms and symbols of 
macros. They could also be compared 
and reduced to a single set. 

Then have all the developers, plus a 
few others, try it out for 6 months before 
certifying the final version. 

It's not likely that developers will 
troop to such standards automatically. 
However* a transparent shell could be 
produced without much trouble. It would 
be a general-purpose TextCode utility, 
customizable for any word processor. 
The developers would soon write to its 
codes and develop programs using its 
features. 

Harvey Wheeler 
Carpinteria, CA 

Sounds like a great idea; it *s possible 
that we could do it on BIX. I completely 
agree: Karen Acer son *s WordPerfect 
book is the best way to learn that one . 
WordPerfect is an editor that *s more than 
good enough, and those who really get 
used to it don V want anything else . 

—Jerry ■ 
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Choosing the Right 
Database Developmeh 
System Just Got Easier. 




dbJ/ISTA III Delivers High Performance 
With No Hidden Costs. 



For database applications devel¬ 
opment you want a system with 
performance, portability, and full 
functionality at a competitive 
price. But there's more to it than 
that. The long term costs assoc¬ 
iated with extended development 
schedules, frequent maintenance, 
excessive royalties, or the inability 
to handle complex data relation¬ 
ships are often overlooked. These 
hidden costs can be quite a shock 
after you have made a commit¬ 
ment and are midway through 
application development, or 
worse yet, in production. 

With dbVISTA III from Raima, 
there are no surprises. It provides 
powerful database capability with 
tremendous overall cost savings. 
The heart of the system is 
db_VISTA, a high performance 
DBMS that uses B-tree indexing 
and the network database model 
file structure to minimize over¬ 
head and provide fast data access. 
Our SQL-based db_QUERY 
provides a relational view of the 
network structure, without sacri¬ 
ficing performance. And 
db_REVISE lets you easily 
redesign your database. The 
entire db_VISTA III system is 
fault tolerant and complete source 
code is available. 


db_Yl5TA III defivers 
continuous high performance 



Daiabase size 


db_VtST/\ III provides 


Relational + / 
DBMS / 

db_Vl5TA III 
+ 





Design compleaitv 


db.VlSTA: High Performance DBMS 

Multi-user 

Fast data access; B-trec indexing, network 
database model, virtual memory disk caching 
Multiple Database Access 
Referential integrity 
Automatic recovery 
Record and file locking 
Database consistency check 
Easy-to-use interactive access programs 
Data Definition Language patterned after C 
db_QUERY: SQL-based Query 
Relational interface to db_ VISTA databases 
Yields extraordinary performance 
Build ad hoc queries & reports 
db_RFVISE; Database Restructure Program 
Redesign your database 
Converts existing data to revised design 
Upgrade remote end user locations easily 
Add WKS Library for Lotus 1-2-3 
Fast C interface to Lotus, dBASE and others 
Operating Systems: VMS, ULTRJX, UNIX 
System V, BSD 4.2, SunOS, QNX, XENIX, OS/2, 
MS DOS, Macintosh, MS Windows 
C Compilers: VAX, UNIX, XENIX, SunOS, 
Microsoft, Lattice, TurboC, LightspeedC, MPW 
LANs: NFS, 3Com, NetWare, Life Net, Banyan, 
and any other MS-DOS Net BIOS-compatible 
LAN. AppleShare and network-independent 
versions also. 



Thousands of C programmers in 
over 50 countries worldwide have 
chosen Raima's db_VISTANI. 

Here are the reasons why: 

• Fast data access 

• Minimal data redundancy 

• C source code available 

• Automatic recovery 

• Multi-user support 

• Portable to VMS, UNIX, 

OS/2, MS-DOS and 
Macintosh 

SQL-based relational query 
No royalties 
Professional services 
Superior support 

Maybe it's time that you checked 
out dbJVISTA III. Consider all the 
costs. It could be the easiest choice 
you ever made. 

CALL: 

l- 800 -db-RAIMA 

(that's 1-800-327-2462) 

Ask about the many other products 
and services Raima Corporation 
offers, Including consulting, appli¬ 
cation development, and training. 


See us at 

©COfflMHTM '88 

Booth 9607 Sahara Hotel 

Nov. 14-18, 1988 Las Vegas, Nevada 



CDRPD RATION 


Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA <206)828-4636 Telex; 6503018237 MCI UW FAX; (206)828-3]31 In Texas call; (214)231-3131 
International: U.K.; (0992)500919 Germany: 07127/5244 Switzerland: (01)725 04 10 France; (1)47 72 77 77 Benelux: (02159)46 814 Sweden: (013)124780 
Finland: (90)42 051 © 1988 Raima Corporation 
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Drafix introduces CAD for the real world. The first, inexpensive CAD 
software package that can turn your drawings into usable 
database and spreadsheet information. 

New Drafix CAD Ultra with CADapult™ 

CADAPULT YOUR DRAWING INTO 
LOTUS 1-2-3 OR DBASE. 

Any CAD package lets you create drawings. 

Drafix CAD Ultra's CADapult utility lets you turn 
them into facts and figures. 

First, you can give every element in your drawi ng 
specific attributes—a name, a part number, a price for 
example. Then, you can transfer that data into other formats. 

With little more than a push of a button, you can 
convert the data into a spreadsheet, move it into a database 
or insert it into your drawing. 

Suddenly your concept becomes a bill of materials, a component pricing list, an order form, a job estimate. 

Drafix CAD Ultra even lets you transfer files from WORD, WordPerfect and other popular word processing 
programs or lets you move your HPGL files to Ventura, Aldus and a variety of other desk-fop publ ishing programs. 

Whether you're designing a deck or a skyscraper, a gear or the Space Shuttle, new 
Drafix CAD Ultra gives you all the tools you need. 

And it's still the best value in inexpensive CAD packages. 

DRAFIX. THE EASIEST CAD PACKAGE YOU'LL EVER USE. 

“Easy to learn and use." That's how PC Magazine described Drafix and our 
incredibly simple user interface. It is still one of the unique features you'll find in new 
Drafix CAD Ultra. 

We've eliminated (he need for memorization by leaving our menus on the screen 
all of Ihe lime. 

In minutes you'll create sketches and drawings naturally and effortlessly— 
drawings that would require weeks of training or other CAD systems. 


*Q0mi 

wipulate Drafix CAD Ultra drawing data using 
Lulus 1-2-3, dBase ill and other powerful spreadsheet 
and database applications. 


Our Dynamic 
Screen Menuing System ™ 
makes drawings like (Ns a snap , 
even hr first time users. 




DRAFIX CAD ULTRA. YOU'LL GROW INTO IT, NOT OUT OF II 

Unlike other low cost CAD programs we’ve taken no shortcuts. 

Drafix offers amazing power and sophistication for its price. All of the drawing, desi 1 
and editing functions demanded by architects, engineers, drafters, contractors and other serious CAD users are included. 

• Create your own symbol libraries with attributes or use our pre-attributed, predrawn symbols supplied with 
ths p3ckaQG 

• Draw lines, arcs, polygons, splines and bezier curves or freehand sketch. 

• Access our full complement of item and grid snaps for superior accuracy. 

• Use our powerful and flexible automatic dimensioning system and crosshatching and solid fill lor complex 
drawings. 

• Take advantage of function key macros for even greater performance. 

• Use the revolutionary word processing window for adding and editing text 
in drawings. 

Plus much, much more. 

And. it has depth that will let you continually expand your drawing capability. 

Feature for feature, no other low cost package delivers ihe capabili¬ 
ties of Drafix CAD Ultra. 

EVERYTHING YOU NEED IN A SINGLE PACKAGE. 

Other low-cost packages require expensive add-on modules. There’s 
nothing missing from Dralfx CAD Ultra. 

it now comes complete with DotPlotter, a General Symbols Library, 

Large Plotter capability and CADapult, our conversion utility that allows you 
to move information to Lotus 1-2-3, dBAse and other spreadsheet and data¬ 
base programs. It even provides a variety of standard reports for easy output of 
Bills of Materials or parts lists. At no extra cost! 

Or. as an added feature, you can also get our special report writing option, 

Drafix CAD Report.™ It allows you to design your own report format and then sort, group or summarize your drawing 
information in the layout that best meets your needs. 

DRAFIX CAD ULTRA. A TOOL, NOT A TOY. 

Drafix CAD Ultra is a serious CAD tool. Not a toy, A software package that, 
as one reviewer said, "you'll grow into, nol oil of." 

It offers all of the 2-D capabilities and features you'll need in the 
future, at a price you can live with today. 

And it comes complete with DotPlotter, our Symbols 
Library and CADapult. 

You can spend a little less for CAD software. But you'll 
be buying a lot less performance. 

EUROPEAN VERSION AVAILABLE SOON! FORESIGHT RESOURCES CORP. 

Fill in the gap in your CAD capability with Drafix CAD Ultra. 10725 Ambassador Dr. 

Our European version will be available soon, and we welcome Kansas City, MO 64153 

inquiries from distributors. Circle 132 on Reader Service Card (DEALERS: 133) 816-891 -1040 


Drafix offers features the most sophisticated 
user will appreciate. 




Ask Byte 


Circuit Cellar’s Steve Ciarcia answers your questions on microcomputing 


The High Cost of a UPS 

Dear Steve, 

I have been musing for a long time 
about the high cost of an uninterrupt¬ 
ible power supply (UPS) for micro¬ 
computers. 

It seems that much engineering (or 
marketing hype) is spent on making a 
quick switch from AC to inverted battery 
power. Why switch? Why don't the 
manufacturers just run the inverters all 
the time? They already have a battery - 
chaiging circuit designed in. 

1 also think it would be much better to 
replace the original power supplies en¬ 
tirely. The UPS replacement supply does 
not have to be the same size as the origi¬ 
nal power supply, although that would be 
nice. The internal UPS just needs to be 
able to run off batteries that get charged 
by the AC line. Why not just have a large 
plug on the back for heavy cables to run 
to some suitable batteries? 

Those who think saving their work 
“blind" isn't acceptable could buy an ad¬ 
ditional car-battery-driven AC inverter 
to be used to power CRTs. 

This leads me to realize that between 
the rectification and regulation stage of 
ail power supplies, even switching ones, 
there is always a capacitor bank. It seems 
to me that the proper number of gel-cell- 
style batteries would provide an excellent 
number of extra farads. Can't batteries 
be kept charged by the existing supply 
circuitry, and wouldn't their current be 
used instantly if the AC power went off 
for short periods? The batteries might 
also provide some protection against 
power spikes. 

Could you publish a short article that 
would detail the exact kind of batteries to 
use and where to connect to existing 
IBM PC or Macintosh power-supply cir¬ 
cuitry? Since there may be a power-up 
timing sequence to the multiple voltages, 
a delaying relay might be used to bring 
the batteries into the circuit after the 
power supply establishes the proper 
voltages. 

A companion project could be a car- 
battery-to-AC inverter for a CRT. 
Couldn't two high-current field-effect 


transistors (FETs) be used to produce a 
modified square-wave supply? 

K« Kenneth Clark 
Garden Grove, CA 

Complete answers to all the questions 
you l ve raised could fill at least one good- 
size textbook . With UPSes, there are 
trade-offs piled upon trade-offs in each 
design. Given certain goals, the engi¬ 
neers do the best they can with the design. 
There are few, if any , ideal solutions; the 
real world is a place of compromises, and 
UPS design is no exception. 


IN ASK BYTE , Stew? Garcia, a computer con¬ 
sultant and electronics engineer, answers 
questions on any area of microcomputing and 
his Circuit Cellar projects. The most repre¬ 
sentative questions will be answered and pub¬ 
lished. Send your inquiry to 

Ask BYTE 

One Phoenix Mill Lane 

Peterborough . NH 03458 

Due to the high volume of inquiries , we 
cannot guarantee a personal reply. All letters 
and photographs become the property of 
Steve Ciarcia and cannot be returned. 

The Ask BYTE staff includes manager 
Harv Weiner and researchers Eric Albert, 
Tom Cantrell, Bill Curlew, Ken Davidson, 
Jeannette Dojan, Jon Elson, Frank Kuech- 
mann, Tim McDonough, Edward Nisley, Dick 
Sawyer, Robert Stek, and Mark Voorhees. 


It is useful to divide UPSes into two 
types—part-time and full-time—and dis¬ 
cuss them in that context. A part-time 
UPS consists essentially of a battery, a 
charging circuit, an inverter to convert 
DC to ersatz AC, and a switching circuit 
to detect power failure in the supply line. 
The battery is kept charged, and in the 
event of power failure on the line , it sup¬ 
plies backup power to the system via the 
inverter ; A full-time UPS always powers 
the computer . Main power serves only to 
charge the batteries, which, in turn, al¬ 
ways power the computer. 

Most of the currently available UPSes 
are of the part-time variety. Part-time 


systems are more efficient than full-time 
systems, requiring fewer conversions in 
normal use. A full-time UPS also re¬ 
quires more robust components, better 
cooling, and more careful design than a 
part-time unit. 

Your suggestion that the backup batter¬ 
ies supply DC power directly, without the 
DC-to-AC-to-DC roundabout, is a sound 
one, and it f s by far the most efficient 
method, since it avoids multiple conver¬ 
sions. Installation and use of such a unit, 
however, is another story. You'd need 
either a special connector or cable to sup¬ 
ply system power , or else some board sur¬ 
gery, and perhaps both . In a world that is 
dominated by appliance users who think 
anything more complex than a toaster is 
too difficult to use , a marketable UPS is 
one that computer users can just plug the 
computer into and run. That means AC 
power, just as if it were coming out of the 
wall The January 1988 issue of Radio- 
Electronics features a construction arti¬ 
cle for a 40-watt UPS of this type. 

If the capacity of the computer's built- 
in power supply were great enough to 
power the computer under worst-case 
conditions and charge the batteries, your 
proposal for a backup system could work. 
The biggest problems are where to put the 
battery or batteries, and the modifica¬ 
tions that would need to be made to the 
computer , A separate small PC board 
might reduce the second problem. 

A minimum homebrew DC-only UPS 
could consist of a car or motorcycle bat¬ 
tery and float-charger, a few regulators, 
and a means of detecting power failure 
and switching on the backup battery. The 
switching circuit could be as simple as a 
few diodes and capacitors (similar to 
what is used in the battery backup cir¬ 
cuits for clock/calendar circuits) or 
something more elaborate, such as a 
series-pass transistor switched by a 
comparator . 

A simple square-wave inverter, as you 
suggest, should be capable of faking 
squared-up AC for a monitor , but the 
monitor should agree to the deal in ad¬ 
vance. Td want to heat-sink the FETs 

continued 
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These imretouched print 
samples show the superior 
print quality of QMS-PS 810 
over printers using first- 
generation print engines. 




The new QMS-PS* 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript*, and the superior print know-how of 
QMS, an industry leader. 





Under the hood QMS ASAP' 4 (Advanced Sys¬ 
tem Architecture for PostScript) is proprietary 
:hnology that helps eliminate the hardware 
hrkttWerW that hinder other PostScript printers. 
as a result, triors olO boasts processing speeds 
remarkably faster than other PostScript printers 
in its class. And faster output means greater pro¬ 
ductivity. In addition, the QMS-PS 810 laser 

printer's new Canon* 
SX* print engine 
covers solid areas and 
prints fine detail 
better than previous- 
generation engines. 


Fast start, strong finish You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there’s an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want And put it anywhere on the page. In fact 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high-quality output exactly how you want it 

Along with PostScript the HP LaserJet+ T " 
Diablo’ 630 and HP-GL™ printer emulations 
are added for your non-PostScript software. 

The QMS-PS 810 laser printer is easy to 
use, maintain, and comes with a one-year war¬ 
ranty. It’s available from Laser Connection 
dealers. Laser Connection is a sales and 
marketing subsidiary of QMS. For the dealer 
nearest you call 1-800-523-2696. 

IIEE LASER 

vsconnecTiorr 

A QMS' company 

The following are trademarks of their respective companies: QMS, QMS-PS, ASAR 
l-aier Connection of QMS, Inc. PostScript of Adobe Systems, 3 tic, Canon, Canon 
SX of Canon, U.S, A, l^serJet +, HP-CL of Hewlett-Packard, Diablo of Xerox. Corp. 
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ASK BYTE 


Integrand's new Chassis/System is not another 
IBM mechanical and electrical clone. An 
entirely fresh packaging design approach has 
been taken using modular construction. At 
present, over 40 optional stock modules allow 
you to customize our standard chassis to nearly 
any requirement. Integrand offers high quality, 
advanced design hardware along with 
applications and technical support nil at prices 
competitive with imports. Why settle for less? 



/ 




Rack A Desk Models 


A ccepts PC, XT, A T Motherboards and 
Passive Backplanes 

Doesn V Look Like IBM 

Rugged, Modular Construction 

Excellent Air flow & Cooling 

Optional Card Cage Fan 

Designed to meet FCC _ 

204 Wan Supply, UL Recognized 
145W & 85W also available 
Reasonably Priced 



Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. • Visalia* CA 93291 
209 / 651-1203 

TELEX 51Q6OI2S30 (INTEGRAND UD) 
EZL1NK 62926572 

Wc accept BankAmcricard/VJSA and MasterCard 

IBM, PC, XT, AT [radCTiHF'ta of IhCdinuioMl: Bl&bos Madamet 
□rives nnri computer hoards not metuded 


well and have a fan blowing air across the 
heat sink(s), though, ft would be simpler 
to use a monitor that runs directly from 
DC power . Outfits like B. G. Micro ad¬ 
vertise such monitors regularly in publi¬ 
cations like Computer Shopper. 

Fit keep your ideas in mind for future 
Circuit Cellar projects both in BYTE and 
Circuit Cellar INK. Over the years I've 
gotten much good inspiration and many 
interesting ideas from readers and fans 
such as you . ff only / had the time to pur¬ 
sue them all !—Steve 

Acer in the Hole 

Dear Steve, 

I have a problem that I can’t seem to 
resolve. It concerns addressing the 128K 
bytes of RAM used on the IBM bus to ad¬ 
dress ROM on the I/O boards. 

My system is an Acer 1100 (an 80386 
machine) with 1 megabyte of RAM on 
the motherboard, an Acer MFB-AT 
memory expansion card with 1.5 mega¬ 
bytes of RAM, a Franklin 60-megabyte 
internal tape backup, a Micro Display 
Systems Genius full-page display, a 
LaserMaster CAPCard printer card for 
the Hewlett-Packard LaserJet Series II 
printer, a Western Digital WA-2 floppy/ 
hard disk controller card, and an HP 
ScanJet Scanner* As you can see, I have 
been trying to put together a usable desk¬ 
top publishing system to run Ventura 
Publisher* 

The problem I’m having is that the sys¬ 
tem locks up occasionally* 

To date, I have verified that the power 
supply and cooling systems are adequate. 
The computer is connected to a constant- 
voltage conditioned power loop specifi¬ 
cally dedicated to our data processing 
equipment, grounding (I'm using a 4- 
wire separate chassis ground system), 
static protection, static mats, and so on. 
For cooling, I’ve installed an external 
auxiliary cooling fan* Nothing has 
solved the problem. 

At this point, Xerox says it must be the 
hardware; the hardware people say it 
must be the software. I have determined 
that the machine has no conflicting ad¬ 
dresses in the I/O address area, and there 
are no conflicting interrupts. 

As I have gotten deeper into this issue, 
on occasion I have noticed mention of the 
128K-byte expansion ROM area. Hew¬ 
lett-Packard discusses this at some length 
in its ScanJet Scanner manual* The MDS 
Genius Display manual also talks about 
it. Unfortunately, no one else (ACER, 
Franklin, etc.) has been able to tell me if 
they use this memory and, if so, what ad¬ 
dresses they use. If this is an area of po¬ 
tential conflict between expansion de¬ 


vices, I would think that anyone who 
makes an expansion card would discuss it 
in the manual; at least, the technical sup¬ 
port people should be informed. Do you 
know where I can get this information? 
Fd like to be sure I have no conflicts with 
these devices. Evidently, this type of 
problem can be very subtle. I know Fve 
spent untold hours of frustration and still 
don’t know what to do. 

HeraldS. Harrington 
Jerome t AZ 

l don Y have any technical data on the 
Acer , so all I can do is make an assump¬ 
tion that things are put in the same places 
as they are in an IBM PC or AT. If you 
had two active ROMs installed with over¬ 
lapping addresses, your problems would 
not be occasional; the most likely effect 
would be a failure to boot. Incidentally, 
one address you should investigate is the 
hard disk BIOS . This starts at segment 
C800H, just above the display-board 
BIOS area. 

If you have a hardware problem * it 
could be a slow memory chip or periph¬ 
eral board that occasionally gets out of 
sync. This can cause intermittent prob¬ 
lems of the type you describe , Sometimes 
you get a parity check message with this 
type of problem , and sometimes you 
don Y, The type of problem you describe 
could be caused by software with a bug 
that causes it to write to memory that is 
being used by DOS or other resident 
programs . 

One thing that bothers me is your use of 
a 16-bit memory-expansion board in the 
32-bit Acer 1100 * The Acer uses an inter¬ 
leaved memory scheme of some type, 
probably for speed, and it *s probably sim¬ 
ilar to that used in some models of the 
Compaq 386 * 

/ suggest you perform some diagnostic 
tests to isolate the problem. First, tempo¬ 
rarily delete any resident programs— 
Side Kick, keyboard enhancers , pop-up 
calculators t and so on. Revise your 
AUTOEXEC, BAT and CONFIG. SYS files 
so that you boot with only the drivers and 
resident programs that are absolutely 
needed. If the problem goes away , start 
adding the things you removed, one at a 
time, until the problem reappears. 

If eliminating the unnecessary soft¬ 
ware doesn't solve the problem , you ’ll 
have to start removing hardware . Start 
by removing the memory chips on the AT 
expansion card and setting the switches 
(if any) to indicate zero memory * The out¬ 
put ports on this board should not cause 
problems unless one is defective, so you 
shouldn *t have to remove the board yet. 

continued 
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ched screen image. 


Actual unretouched screen 


Screen stars with The Visible Edge. 


What gives Princeton’s new generation of screen stars the Visible Edge is a screen 
image of incomparable clarity and resolution. Where brilliant colors and infinite 
shades of gray, with striking contrast and dimension, are commonplace. 

The versatility of the Princeton family of monitors gives the new generation (and 
present generation) of computers, the greatest autosynchronous horizontal/verti¬ 
cal scan range combination available (ULTRASYNC and MAX-15). The clarity of .28mm 
dot pitch (ULTRASYNC and PSC-28). 1024x750 display resolution (MAX-15). And the 
entire spectrum of color, with the ease and comfort that can only accompany an 
ergonomically designed monitor. 

Experience a world of unlimited vision. And the technology that’s made our high 
level of quality, service, value and performance, second nature. Experience the Visible 
Edge. And see what we do best. For more information call (609) 683-1660 x 100. 

PSC-28 PSM-03 ULTRASYNC MAX15 



Compatibility: IBM PC. XT. AT. PS/2. Apple Macintosh SE 


compatibility: IBM PC. XT. AT. PS/2, Apple Macintosh II, SE 



GRAPHIC SYSTEMS 
THE VISIBLE EDGE 


601 Ewing Street, Building A. Princeton. New Jersey 00540 (609)683-1660 
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Thanks to PageStyler, the 
add-on board that lets you 
print Macintosh-quality 
graphics on your 
HP LaserJet printer. 

Now you can make your 
newsletters more attractive, 
your reports more professional 
and your presentations more 
powerful just by installing 
PageStyler* on your IBM 
PC/AT or compatible. 

It works by adding a fully 
compatible implementation of 
the PostScript* language used 
by the most advanced software 
and laser printers to deliver 
their amazing graphics. 

You can print finer lines, 
smoother curves and more 
detailed gradations than ever 
before on your HP LaserJet, 
Acer LP76, and Canon LBP 
printers. You can handle full- 



The coffee industry 
would appreciate it if you 
drank another cup while 
you're reading this. 

According to the 
latest figures from the 
Coffee Council, sales 
of unroasted coffee beans 
are in a bit of a slump. 

"It's been a slow year for 
the coffee glowers", said Bob 
Porter, director of the council. 
"We're seeing a trend away 
from drinking five to six 
cups a day, to just two or 

Nobody’s panick- ^ 


but there is definitely 




ion hit 
an all-time 
high in the 


REAL COWBOYS DROP AN 
EGGSHELL INTO THE POT. 
When that cold winter wind 
sweeps down over the north 
40, and the wolves 
howl outside 
your door, a 
demitasse of 
espresso just 
doesn't cut it 
You need 
something 
that’s 

going to warm you right 
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PACKARD LaserJet series // 




















more than just some¬ 
thing you drink. It's a 
way of life. It's got to 
be atrong, it*s got to be 
hot, and it better not be 
full of 
grounds. 
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page graphics, change fonts, 
expand and contract characters, 
and take advantage of all the 
capabilities of PostScript-driven 
software. And PageStyler 
works as well on a network 
as it does on a single PC. 

Use it with all the most 
popular programs, like Ventura 
Publisher, PageMaker, Harvard 
Graphics, WordPerfect 5.0, 
Microsoft Word, Excel, Manu¬ 
script, The Office Publisher, 
and AutoCad Release 9. 

When the new 
Adobe Illustrator™ 

Xerox Cricket 

Draw, and Aldus Freehand pro¬ 
grams are available, PageStyler 
will give you everything you 
need to use all their capabilities. 

And when you don’t need 
graphics, it automatically 
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See us at Comdex Booth W272. 


switches your laser printer 
back to printing letters and 
numbers the same sharp, fast, 
quiet way it always has. 

PageStyler comes com¬ 
plete with 13 type fonts (with 
22 more available), 2.5MB 
of memory (upgradeable to 
4.5MB), a very helpful user 
utility, and a comprehensive 
set of user manuals. 

All at a very affordable 
price. 

If you’d like to see how much 
your image will 
improve when 
you slip Page¬ 
Styler into your PC, call today 
for our very graphic brochure. 
We’ll send it in a plain brown 
wrapper. 1-800-874-5553 (in 
California, call 415-537-9044). 


Destiny 


Destiny Technology Corporation 
300 Montague Expressway, Suite 150 
Milpitas, CA 95035 
FAX (408) 262-0221 




WCOH 
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fobeMustrafor is a trademark, »if Adobe Sj&ief&s an« Ua&’ingribi w tugistererf tmdcwanrks vt tlwi* 













ASK BYTE 


Listing 1: Reading the joystick port in GWBASIC. 

100 'Joystick STICK function demo 
110 LOCATE 9,1: PRINT -JOYSTICK A"; 

120 LOCATE 10,1: PRINT -XA ■= "; 

130 LOCATE 11,1: PRINT "YA - 

140 LOCATE 9,20: PRINT -JOYSTICK B-; 

150 LOCATE 10,20: PRINT -XB - 
160 LOCATE 11,20: PRINT -YB - -; 


•READ JOYSTICK 
•COPY THE FOUR VALUES 
'INTO FOUR VARIABLES 
'AND PRINT THEM 


170 TEMP - STICK(0) 

180 XA - TEMP 
190 YA - STICK(1) 

200 XB - STICK(2) 

210 YB - STICK(3) 

220 LOCATE 10,15: PRINT USING 
230 LOCATE 11,15: PRINT USING 
240 LOCATE 10,35: PRINT USING 
250 LOCATE 11,35: PRINT USING 
260 A$«INK£Y$ 'LOOP UNTIL A KEY 

270 IF A$ - INKEYS GOTO 178 'IS PRESSED 
280 END 


"III" 

"III" 

"III" 

'III" 


XA; 

YA; 

XB; 

YB; 


The next thing to remove is the Laser- 
master card. Not that you don't need it, 
but it is a possible source of conflict until 
you know more about it, and you can at 
least run the computer without it. 

If you follow this procedure far 
enough, you should find the problem. It’s 
time-consuming and not much fun, but in 
the absence of several kilobucks ’ worth of 
diagnostic equipment, it is usually the 
only way to find the culprit. —Steve 

A Sticky Question 

Dear Steve, 

I have a question concerning program¬ 
ming in GWBASIC. How do you use the 
STICK() function to access the joystick? 
If you can, please provide me with a sam¬ 
ple program. 

Garth H. Brantley 
Baltimore, MD 

The program in listing 1 reads an x,y 
coordinate pair from each of two joy¬ 
sticks and prints the results in a table on 
the screen as the program continuously 
tracks the positions of both sticks. There 
is really only one tricky feature to this: 
It's in line 170, where STICK(O) is read. 
This returns all four stick values to the 
variables STICK(i) for i = 0 to 3, so all 
four values are determined simul¬ 
taneously. —Steve 

Game-Playing Junkie 

Dear Steve, 

I’m a game-playing junkie. I want to 
learn how to write game programs—not 
to sell, but as a personal challenge. I’m 
also a novice programmer. The only lan¬ 
guage I own is Microsoft QuickBASIC 
4.0. My interest in games ranges from 


Stargate (Atari public domain) to Sesame 
Street Pals Around Town (Hi Tech Ex¬ 
pressions) for the kids. What can I read 
that will give me good information on 
how to write game programs? 

Gail Nolf 
Heller town, PA 

Get The Art of Computer Game De¬ 
sign by Chris Crawford (Osbornel 
McGraw-Hill, 1984). It will give you in¬ 
sight into how to design a game, as dis¬ 
tinct from the actual gritty details of im¬ 
plementing one on any particular system. 
You 'll find that there's more to a simple 
game than meets the eye. 

Once you've decided what the game 
should do, it's time to write the code that 
makes it work. For that, you 'll need de¬ 
tailed information on the particular com¬ 
puter system that you 're using. A good 
game will stretch the system, particularly 
the video hardware, to its limits. Get all 
the books you can find on the system and 
read all of them, because knowing just 
one fact can often make the difference 
between success and failure . 

IBM PCs, unfortunately, don't have 
good built-in support for arcade-quality 
video or audio. Unlike the Ataris and 
Amigos, the IBM has no hardware for 
manipulating graphics images; and un¬ 
like the Mac, it has no Toolbox routines to 
help you out. You 'll have to do it all by 
hand. 

If you 're tackling an IBM PC, be sure 
to get Richard Wilton's Programmer’s 
Guide to PC and PS/2 Video Systems 
(Microsoft Press, 1987), which will tell 
you everything you need to know about 
writing serious down-and-dirty code to 
make the best of the video hardware. 


Apart from that, pick up any of the better 
books that delve into hardware details. 
You may pick the wrong ones, but if you 
get enough, you 'll be able to glean the es¬ 
sentials. Skip the junk that tells you how 
to use DOS. —Steve 

Hi-Res on Hercules 

Dear Steve, 

I am involved in research that requires 
high-resolution graphics, so I plan to 
write assembly language routines for the 
Hercules monochrome graphics card. 

What are the commands to turn on the 
720-pixel by 348-pixel graphics mode? I 
understand the card has 32K bytes of 
video RAM starting at BOOOh. My guess 
is that it is divided into four banks of 8K 
bytes each. 

I’ve heard that through special pro¬ 
gramming techniques, you can get a 720- 
pixel by 350-pixel graphics display. Is 
this possible? 

Meng Heng 
Penang, Malaysia 

On a Hercules card (or compatible), 
these 8088/8086 I/O ports are used: 

• 3B4—6845 address register 

• 3B5—6845 data register 

• 3B8—Display mode control port 

• 3BA—Display status port 

• 3BF—Configuration switch 

There are other ports used for a printer 
interface and serial interface (if present), 
but they have no effect on the display. 

To understand the card's operation, 
consider the two operating modes: text 
and graphics. In text mode, the video 
comes from the 6845 display controller, 
a character-generator ROM, and an at¬ 
tribute circuit (for controlling blinking, 
underlining, and normal and reverse video 
modes). In graphics mode, the pixels 
come directly from the video buffer. 

There are two pages of 32K bytes each, 
for a total of 64K bytes of display mem¬ 
ory. In the graphics mode, each horizon¬ 
tal line of720pixels is stored in the buffer 
as 90 consecutive bytes, with bit 7 as the 
leftmost bit on the screen. Each page is 
divided into one line from field 0 and 
then goes to fields 1,2, and 3. This se¬ 
quence continues for the entire screen, so 
adjacent lines from the same field are 
displayed four lines apart on the screen. 

The offset (into the page) of the byte 
containing pixel x,y in each page is ex¬ 
pressed as follows: 

2000H * ( Y MOD 4 ) + 90 # INTEGER(Y/4) 
+ INTEGER (X/8) 

continued 
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Ihligrass makes 
internal and external 
tape backup systems 
Jot the IBM PC/XT.tAF, 
PS/2 or compatibles, 
and an external 
unit:for your Mac 
Phis, SHorI/. 


We’ve got a whole new family 
of tape backup systems. 

whether you've got an IBM a compat¬ 
ible, or a Macintosh, you can count on 
Thllgrass, We back you with all the 
storage capacity you could ask for, plus 
all the features, all the support, and all 
the speed you’ll ever need. And we 
make it easy to protea your valuable 
data. Since all operations are automatic 

*985 TaUgrasE TircbfHriogias, me. "i^" * a wadeffurk a 


and unattended, you can just set it, 
and forget it. 

Best of all, we stand behind 
our products with the industry’s 
only 3-year warranty. 

But there’s one other reason why so 
many more people are asking for 
Thllgrass. It’s because the competition is 
asking so much more for their products. 


Let Thllgrass start backing you up. 

Call 1-800'TAL-GRAS. Or write to; 
TMgrass Technologies, Inc. 

IIIOO Vtfcst 82nd a. 

Overland Park, KS 66214 

■ TALLGRASS 

TECHNOLOGIES 

When it's worth saving, it's worth Tallgross 


jl BuHinesa Machines. Vic. "MndirfnSh” and "Mu Pile" arc ItxIktwix of 4 rtHh Oompulsr. nr 
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COME SEE US AT COMDEX FALL BOOTH W1068 


Finally ... a low cost, high speed 
copier for 5V4 and 3V2 inch diskettes! 


Attach a Victory V3000 
Autoloader to your 
IBM/PC or Apple/ 
Macintosh, enter one 
or more copy jobs, and 
walk away! The sys¬ 
tem automatically 
copies 5V4 or 3Vz inch 
diskettes—up to 180 
per hour. Switching 
the copy drive takes 
less than two minutes. 

Copy Formats 
Flawlessly. 

Victory's Auto-Dup™ 
software copies differ¬ 
ent formats or you can 


build your own format. 
Auto-Dup tests the 
quality of each copy, 
sorting diskettes into 
one of two output bins. 

Do-It-Yourself 

Servicing. 

The Autoloaders 
simple component de¬ 
sign and diagnostics for 
checking drive align¬ 
ment and speed allow 
you to maintain the 
system without outside 
service. 

Call (800) 421-0103. 
And ask about Victory’s 
family of affordable Au¬ 
toloaders that support 


Hard Drive Back-Up, 
Serialization, and Cus¬ 
tom Label Printing. 


T 

VICTORY V 
ENTERPRISES 

Technology. Inc. 

Victory Plaza 
1011 E. 53Vts Street 
Austin, TX 78751-1728 
(512) 450-0801 

In Europe call BF1: Pans (33-1) 
FrankJurt <4(M»74) 
27051, London (44-1) 941-4066, 
Mian (39-2) 33100635, Stockhokn 
(46-8) 7547460, Madnd (34-1) 

2659503. 



PERMA POWER FIGHTS SURGES TWO WAYS... 


OR WE 
PULL THE PLUG 

Perma Power Surge Suppressors give you 
peace of mind, knowing that your computer is 
protected against power line surges and 
against suppression element failure. 

PROTECTION FROM POWER LINE SURGES 

Our unique 2-stage circuit uses heavy-duty 
metal oxide varistors to protect you against 
high-voltage lightning-induced surges, and 
high-speed semiconductor devices to protect 
against frequent fast surges. Only this kind of 
hybrid circuit can provide the necessary high 
power dissipation while still providing fast 
response time and low let-through voltage. 

PROTECTION EVEN IF WORN OR BURNED OUT 

Any surge suppressor can wear or bum out. 
With Perma Power you can relax! Power to 
your system is stopped ... as completely as if 
the plug was disconnected. Other surge 
suppressors may use a light or buzzer 
“warning,” while they continue to let raw, 
unprotected power feed directly into the 
computer. Only with Perma Power’s patented 
Automatic Shutdown* feature is your 
equipment kept safe from damaging 
raw power. 



Ask for Perma Power Extended Life Surge 
Suppressors, in 2, 4, or 6 outlets and Power 
Control Center models to insure your computer 
is being protected. At office, computer or 
electronics dealers nationwide. 


PERMA POWER. 
Electronics me. 

5601 West Howard Avenue • Chicago, Illinois 60648 
Telephone (312) 647-9414 


ASK BYTE 


The bit in the bytes that stores the dot is at 
position 

7- ( X MOD 8 ). 

You select the mode by writing a 1 into 
bit position 1 of the display mode control 
port (3B8). Bit 3 gates the video on and 
off, bit 5 enables blinking characters in 
text mode, and bit 7 selects the memory 
page. Bits 0,2,4, and 6are not used. 

While you can fool some boards into 
displaying the last two lines (349 and 
350), you can’t fool them all Therefore, I 
suggest that, given the marginal utility of 
two additional pixels in the vertical inter¬ 
val, it's really not worth attempting to use 
them. 

A number of public domain packages 
interface to the Hercules card quite nice¬ 
ly, but I don V know what *s available in 
Malaysia. If there is an IBM PC user’s 
group nearby, you might inquire there. 
—Steve 

Racehorse or Relic? 

Dear Steve, 

Recently, I was given an old computer 
system gratis. I received a huge 132-col- 
umn printer, a Bell-compatible modem, 
several disks that appear to contain util¬ 
ities, and the main system. The main sys¬ 
tem consists of a case containing an 8- 
inch green-phosphor monitor and two 

8- inch disk drives. The keyboard plugs 
into a card inside the case, as do the 
modem and the printer. The name on all 
the equipment is Sycor, Inc., and the 
date stamped inside the computer case is 
12/23/78. 

My problem is twofold. First, I have 
no idea what this thing that takes up floor 
space is; and second, I don’t have the 
documentation. Consequently, I can’t 
tell whether it is junk or usable. 

Matthew Lunsford 
Russell Springs, KY 

One of the more obvious features of a 
field like microcomputers is the never- 
ending obsolescence of otherwise useful 
equipment. 

Older items from obscure manufac¬ 
turers are especially prone to fall victim 
because of lack of support and software 
development. While you may be able to 
obtain information or documentation for 
your system by advertising in or writing 
letters to publications like Computer 
Shopper, the system you have is likely to 
be hopelessly out of date. 

At best, it is probably an interesting cu¬ 
riosity (or a large paperweight), rather 
than a genuinely useful computer system. 
Sorry.— Steve ■ 
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1 was impressed. 

Jt wins the cost- 
effective award.” 

John Dvorak, PC Muga. 


We appreciated those kind words. They helped 
make M0NEYC0UNTSM.O one of today's most popu¬ 
lar accounting/money management programs 

for home and business. But we couldn't leave well 
enough alone. So we're introducing new 

M0NEYC0UNTS5.0 

...an unbelievable buy 
at just $29! 


MONEYCOUNTS'5.0 

now also... 

* prints any type of pin- 
check and updates yo 
records automatically 

» estimates your 1988 
income tax 

* analyzes financing options, 
savings programs,,,computes 
interest rates, loan payments,,,prints 
amortization schedules 


“An exceptionalyalue. 


ancf Ca P^tiesol mn he featur es 
Programs costing io tilmes r as na9ement 

pcT?, much " 

"yre, PCM Magazine 


M0NEYCOUNTS* 5 .0 balances your checkbook... 
prepares your budget... manages your cash, 
checking, savings, credit cards... prints 5 types of 
financial statements including net worth...3 types of 
inquiry reports.., general ledger, accountant's trial 
balance, and graphics. Its fast financial data base 
handles up to 999 accounts and 100,000 transac¬ 
tions a year. 


* manages mail Iists—zip and alpha sorts—and 
prints labels and index cards 

* provides password protection, fiscal year support, 
and pop-up notepad. 

VISA, MASTERCARD & COD ORDERS CALL 

1 - 800 - 223-6925 

(In Canada, call 319/395-7300) 


MONEYC0UNTS - 5.Q is a CPA-designed money man¬ 
agement/accounting system you can use for home or 
business, Ifs easy to use, requires no accounting 
knowledge, is menu-driven with on-line help, has a 
fast financial calculator, works with monochrome or 
color monitors, comes with a printed manual and is 
not copy protected. 


r: 





. Dept. B 

[ 375 Collins Road NE 
| Cedar Rapids, !A 52402 


NAME 


moheyI 

COUNTS ' ! 

VERSION 5.0 
$29 ♦ $5 shipping 


SAME DAY SHIPPING. Order today and own 
MONEYCOUNTS* 5.0 for only $291 Add $5 shipping/ 
handling (outside North America, add $10). Iowa 
residents please add 4% sales tax. 


ADDRESS__ 

CITY_ 

STATE/ZIP_PHONE 

CHECK□ MONEY ORDER □ VISA □ MASTERCARD □ 


. 

B f iff 


375 Collins Road NE 
Cedar Rapids, IA 52402 


CARD #__EXP. DATE 


No. of 
Copies 

Product 

Price 

Each 

Total 

i 

MONEYCOUNTS " 5.0 (Needs IBM or 
compatible computer, at least 256k 
memory, DOS 2.0 or more, two disk 
drives or hard disk) 

$ 29.00 



Shipping & Handling 

$ 5.00 

$ 5.00 

TOTAL AMOUNT 

% 
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ware maksjust 
yoifre using now 


FfleC AGENDA FILES'ISSUES 


Voila. Agenda will do all your filing 
automatically. And if an item is relevant 
in more than one place, Agenda will put 
it in several categories at once. 

What’s more, if you change an item 

anywhere in 
your file, 
all other cat¬ 
egories that 
have the 
same item 
will also 
change auto¬ 
matically. 


• Decision needed on 


• High • 06*SfB8 


ittiswMS— 
with Jim and Joan 


• Competitive Backing • Fcrward product compar-sc*i • Low 
flrfdesfcJoan 


• Do "fern and Bob thin* we 
need to adjust distribution 
nun'* 

• Bcb wll preset* ten pant 
incentives program at sales 
eonterence 


1 Meaum • 0&5WB8 


s items in all relevant Categories, 
n you can View information from different perspectives 


We’ve always thought that one of 
the biggest problems with personal 
computing is that a computer doesn’t 
process information the same way that 
a person processes information. 

And in the struggle between the 
two, the computer usually wins. 

Enter the Lotus'Agenda* personal 
information manager. 

Agenda’s flexible design lets you 
dump facts and ideas into your PC with¬ 
out structuring them in advance. 

You can arrange the information 
any way you want. So you can gain 
insight, 
formulate 
new ideas, 
and find 
answers 
you need. 

And as a 
result, 
manage 

projects, people and information better. 

How does Agenda work? First, 
enter items of information into Agenda. 

Then create categories where 
you want all the information to be filed. 

Introducing Lotus Agenda 

Agpnda and Agenda Demo Kit require an IBM* PC or compatible, with 640K and a hard disk. DOS 2 0 or higher Lotus and Agenda are registered trademarks of Lotus Development Corporation IRM is a registered trademark of IBM Corporation. 


Fie View Categay Print Utility Sysiem Quit A 

New. Remove, Position Assign. Discard. Undiscard 

Scratchpad 

Who issues 

• Forward product comparison articles to 
Joan 

•Joan • CompebtweTracking 

* Can we get me cost erf goods sold under 
S12? 

• Tom • Materials 

• Bob wtl present ten-point mcentrm 
program at sales conference 

•Bob • Bonus DaJars 

w*l rare h» report n by B week 
Fr ' 1rr f’ * 'wmrs racing. 

DHi-iie?/ cissncu'-on, n"<s tmplcasors 
HHBot using outside vendor tor typesetting 

printing | 

• Tbrn • Distribution 

Vendors 

Pricing 

• Decs&on needed on research cudgel by 
end d this week—dscuss options with 
Jim and Jon 

• Jim • Research 

Joan 


Enter Items of information manually , import them electronically, 
or use the pop-up capability while in another program. 


This makes it easy to view evolving 
data in different ways so you can discover 
new relationships and pinpoint informa¬ 
tion that’s important to you. 

For $15, we’ll send you an Agenda 
demo kit or videotape. Just call 1-800- 
345-1043 and ask for demo kit AGV-3058 
for the 3.5" ver- 
sionorAGV- 
3053 for the 5.25" 
version, or you 
can ask for AGV- 
3063 for the 
videotape version. 


s .\gfinL 
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'HOIMIMI CANNOT BE DISPLAY 
ONIMWM) 


Technology you can Trust, 


ATI Technologies Inc. 
3761 Victoria Park Ave.. Scarborough, 
Ontario. Canada Ml W 352 
Tele*: 06-966640 (Alt TOR) Tel.; (416) 756*0716 

Darlenwte- AT I, W3A WCINOCT, EGA. WQNUf H - a I Tfectaefcfli*1i»L, V-ulU^nt - frEC Home EJecSrotina Irtt; AUTOCW - iMesh Ittc, WINDOWS - Microsoft Inc 
G£M~Di#3i%dE:artfitncVENTURA ^g^Coria, AirFOSH^Ot ■ Autodesk Int. IBM, VGA, SW,.C(3A-issl^iitifeflal&siraissMacrmpsCorp 
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1024X768 

plus: VGA EGA MDA HERCULES on: STANDARD MULTISYNC monitors 


Y es! the Phenomenal VGAWON DER does it all at IBM 
Hardware level compatibility with automatic monitor 
detect and no dip switches or jumpers to set. A HOT 
CARD for the 286/386 POWER USER with AUTO BUS 
DETECT for 8 or 16 bit slots, running with a 16 bit data¬ 
path with 1:1 interleave. 100% IBM HARDWARE LEVEL 
COMPATIBILITY means that ALL software and 
operating systems designed for IBM 
systems will run. 1024 WILL BE 
DISPUTED IN COLOR 
ON STANDARD 
MULTIFREQUENCY 
MONITORS. 


Although these features are expected from ATI they are 
NOT AVAIUBLE from other manufacturers. EGA on all 
monitors including RGB & TTL means a perfect card tor 
networks. MOUSE ON BOARD! ATI built the mouse right 
in to this one, why not? No extra charge! 16-bit datapath 
for those FAST speeds required at high resolu¬ 
tions. VGAWONDER is available in both 
512 K and 256K Versions. Ask your 
dealer for more information. 














































Book Reviews 


Programmer’s 
Introduction 
to the Macintosh 
Family 

Apple Computer, Inc. 


Addison-Wesley, Reading, 

MA: 1988, 197pages, $26.95. 

Reviewed by Dong H. Kim 

B y now, everyone in the 
Macintosh programming 
community knows what it’s 
like to wade through the five 
volumes of Inside Macintosh. 
The rgind-numbing effect of 
thousands of pages in such 
official documents must have 
turned away many would-be 
programmers. 

An American philosopher I 
knew once said that trying to 
read Being and Time by Mar¬ 
tin Heidegger, a renowned 
German philosopher, is some¬ 
what akin to trying to swim in 
sand. Wading through most 
technical computer manuals is 
at least that bad—perhaps 
closer to swimming in mud. 
Since official documents tend 
to present all information as 
being of equal importance, lit¬ 
tle room is left for providing an 
insightful perspective on a 
computing system or pro¬ 
gramming environment as a 
whole. Consequently, there is 
an inevitable information 
“overload.” 

I wish I’d had Program¬ 
mer *s Introduction to the Mac¬ 
intosh Family in my hands a 
couple of years ago. Certain¬ 
ly, my encounter with Inside 
Macintosh would have been 
easier and more immediately 
productive. A very concise in¬ 
troduction to the basic theories 
and technical operations un¬ 
dergirding the Macintosh 
computer, loaded with nu¬ 
merous insightful program¬ 
ming suggestions, this book 
would nave saved me a lot of 
head-scratching and page¬ 



flipping through these earlier 
volumes. In short, this book 
greatly deepens the reader’s 
knowledge of the Macintosh 
programming framework by 
providing an illuminating 
background that makes 
Apple’s previous documenta¬ 
tion comprehensible and eas¬ 


ier to understand. 

Written by an anonymous 
team of Apple programmers, 
this Macintosh family portrait 
is divided into nine well- 
organized chapters and three 
indexes. The first index takes 
up important issues of com¬ 
patibility across Macintosh 


ALSO REVIEWED 


The C Programming Language, 2nd ed. 


Advanced C Tips and Techniques 


Introduction to Object-Oriented Programs and Smalltalk 


What Every Engineer Should Know About Artificial 
Intelligence 


Principles of Database Systems 


computers and gives us the lat¬ 
est “official” guidelines for 
ensuring compatibility with 
future systems. The second 
index presents the most fre¬ 
quently used Toolbox routines 
in an easy-to-find format. The 
information on APDA (Apple 
Programmer’s and Develop¬ 
er’s Association) is given in 
the third index. 

The first chapter, “An 
Overview of the Macintosh,” 
provides the answers to the 
question, “Why program for 
the Macintosh?” Here you’ll 
find clear explanations of the 
key programming ideas that 
made the Macintosh such a 
revolutionary computer. A 
brief discussion of “event- 
driven” programming is also 
provided. 

The second chapter, “The 
Software Anatomy of the Mac¬ 
intosh,” deals with such vital 
topics as Resources, Quick¬ 
Draw, Toolbox, and the Find¬ 
er. After a good discussion of 
the hierarchical nature of 
Toolbox routines, we are ad¬ 
vised: “Working around the 
Toolbox routines to write your 
own codes takes more code 
and more energy and intro¬ 
duces bugs. Because the Tool¬ 
box routines are largely in 
ROM and are highly opti¬ 
mized, you will not find your- 
sel f gaining any real execution 
speed. And the potential in¬ 
compatibility problems you 
create for yourself are just not 
worth the effort. ” This is why, 
we are told, it’s better to use 
the Toolbox rather than design 
our own ways to handle such 
things as menus, windows, 
and dialog boxes, even though 
it is perfectly possible to do so. 

Many programmers forget 
to focus on the user interface 
design until all their routines 
are finalized. Then they try to 
glue everything together with 
interface design. This ap¬ 
proach guarantees frustration 
continued 
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Compact Disk Products, Inc. 


CD ROM/WORM 


. ALL PRODUCTS, LOWEST PRICES, EXPERT ADVICE 


/NmoDucrony offers 


dTrS^fte^ re nee Set , , . . $B95 

- GroSer Electronic Encyclopedia.. $995 

- Microsoft Bookshelf.... $095 

- POPS library [Qsks 1 - 1DDD]. . $095 


CD ROM SOFTWARE 


Oxford Eftfeh OcEinnav. . ' . $945 

Comstock Stock Photography On CD . . . mgfll $445 

Educorp Pubic Domain/STareware for the Mac. IMA $169 

The New Broiler Electronic Encyclopedia . ..$359 

McEmw hi or Bookshelf or PGSG. $269 

The Bbfe Lbray. $495 

KlrltOthren Encyclopedia of Chenicel lechndbgy.$045 

Regfetry of Mass Spectra) Cata ... 92655 

Geovfeion US. Atlas and Mapmaker .... $795 


C 


[TOL^FREE^ORDERJljEj^eOOJCGAgne^S^g^ 


CD ROM and WORM DRIVES 


Hitachi 1503S External CO-RDM Drive with Audio. £729 

B03S with Digital Audio Output..$1229 

Hitachi 3500S eternal V2 Height CD-ROM Drive wrtudb . . $719 

Maxtor BDO MB WORM Drive. $3799 

Optotech Laaerbank 400 MB WORM Drive. $2799 

PcrtaOe 286 with CD-ROM Drive. $3796 

CD-PfcJy (£09] Pcd-ic Ntiir mat remits iflei* to per et ajflo CDs cn utachi 
aid crrrpnthiR drives Output to headphones cr amtffier. 

CD‘P 13/6ampler Sarre Features as CD-Pay plus the ffilty to nan? two 
, m sn audn CD uro wji betwen them 

Uj~AUQCFte AutarrHCcaty creates data]® records of d you- a_do tOs, 

I nn n AMws ^ 1)0 s&:re a preferred (toy sequence Ft each Eftek, 

L/LJ l AutdrrHU: recDgritin of CD a. Dieatea DFter compatble neccrds 

Compact Disk Products 
223 E. 65th St 
New York, NY HH2B 
TeL 2127^7-0400 
Fax 212-439-9100 
Oamp^rve 75530214 


Fre* 3 Month 
Subscription to 
CD ROM Review 
With orders over 
$300 


INTERN AT I ON A L, ORDERS 
A SPECIALTY 


Australian Agent: KEWTEL 
1d5 CDthfljn Hit. 

Kew, Victoria 3101 
Tsl. ID3J 017-5333 



Disk & Disk Drive Emulators/New Models & Prices 

■ Emulates a diskette or hard disk, adapter and 
disk drive—SSDD (180K). DSDD (360K), HC (786K 
or 1,2MB) 720K or 1,44MB, 

* Standard and Cassette models for both EPROM 
and SRAM technology. Interchangeable EPROM 
and SRAM cassettes, 

* Two Autoboot File and EPROM programming modes. 

* Simply copy a Master Diskette to program the 
EPROMs. 

* Operation on a DMA channel or programmed 1/0. 

* 1/2 high disk drive escutcheon for front loading 
cassettes, 

* List prices with memory ICs from $295 to $1095. 
Models available OEM without EPROMs. 

EPROM MODELS programmable and read only 

SRAM MODELS read and write—battery backed 


FLASH EPROM MODELS electrically erasable and 
reprogrammable 



CURTIS, INC. 

m 

McnlvfCord 

[ VISA 

2837 North Fairview Ave - St. Paul. MN 55113 

1 J 

612/631-9512 Fax 612/631-9508 


1 IBM PC XT. AT and PC DOS are trademarks of IBM: MS DOS is a trademark of Microsoft 


BOOK REVIEWS 


and possible failure with the 
Macintosh, because the pro¬ 
grams are driven by user 
events and the user interface is 
the most important part of the 
program. It is essential that 
you understand how you ex¬ 
pect the user to interact with 
your program before you start 
coding. This timely advice is 
typical of the chapter. 

The third chapter, “An 
Eventful Experience,” gives a 
delightful account of the idea 
behind the main event loop, 
what must be in it, and how its 
requirements relate to applica¬ 
tion programs. It also dis¬ 
cusses topics such as the event 
queue, event-masking, and 
ways of handling Activate, 
Mouse, Key, Disk-insert, and 
Update events. 

Next, the authors move on 
to the very important subject 
of memory management on 
the Macintosh, They explain 
how and when objects stored 
in memory are subject to being 
relocated, how to know when 
they can be moved around, and 
how to keep track of such 
moves at all times. Insightful 
comments on pointers, han¬ 
dles, blocks, the stack, heaps, 
and memory fragmentation 
are scattered throughout this 
fourth chapter. For example, 
we learn that UnloadSeg does 
not, as its name implies it 
does, actually unload the seg¬ 
ment, but that it unlocks the 
segment, permitting the Mem¬ 
ory Manager to purge it or re¬ 
allocate the space it occupies if 
necessary. Three primary 
causes of out-of-memory con¬ 
ditions are also discussed: 
overzealous use of nonreloca- 
tabie blocks, the use of desk 
accessories, and the system's 
own use of memory. 

The key to Macintosh pro¬ 
gramming is learning how to 
call the correct routines pro¬ 
vided for you in the ROM and 
operating system. Chapter 5 
covers those routines related 
to QuickDraw and Color 
QuickDraw. Here we are told 
why everything is in graphics 
in the Macintosh, Bits and 
pixels as wel l as graphics ports 
are explained in detail. The 
section on Color QuickDraw is 


particularly interesting and 
useful, since this is still a rela¬ 
tively new subject. 

The sixth chapter goes into 
a detailed account of the User 
Interface Toolbox and deals 
with the Window, Menu, Dia¬ 
log, Control Managers, and 
TextEdit. 

Regions of a window and 
the contents of a window 
record are masterfully ex¬ 
plained in just three pages of 
chapter 6. Have you ever won¬ 
dered how New Window and 
GetNewWindow are different? 
Here you’ll find out. (Nev- 
Window creates windows dy¬ 
namically, while GetNev- 
Window loads a predefined 
window resource from the ap¬ 
propriate resource file and 
carries out the same function 
as NewWindov, Thus, New- 
Window requires eight argu¬ 
ments, whereas GetNew- 
Window requires only three.) 
Other similarly helpful expla¬ 
nations and distinctions are 
scattered throughout this im¬ 
portant chapter, regarding the 
Menu, Dialog, and Control 
managers. 

Chapter 7 deals with file 
management: how files are or¬ 
ganized, how we access them, 
and how our programs create, 
open, read, write, and close 
disk files* Such concepts as 
file types and creators are 
clearly discussed. A good ex¬ 
ample of file handling is given 
at the end of the chapter. 

Chapter 8 gives a brief ac¬ 
count of development tools in 
the form of HyperCard, the 
Macintosh Programmer’s 
Workshop, andMacAPP. Ob¬ 
ject-oriented programming is 
also briefly touched upon 
here. The next chapter, “Be¬ 
coming a Macintosh Devel¬ 
oper,” explains what to ex¬ 
pect in Inside Macintosh and 
how to find your way around 
these volumes. The chapter 
also gives information on the 
procedure to follow to become 
a registered Macintosh 
developer* 

If I have one complaint to 
make aboutthis useful book, it 
is that Apple should have pub¬ 
lished it 2 or 3 years ago—but 

continued 
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OUR pP DEVELOPMENT TOOLS 
HELP PROJECTS GET ON THEIR FEET. 


The “creature” shown above doesn’t 
depict a futuristic lunar landing. Rather; 
it represents a polar landing of a sophis¬ 
ticated weather monitoring device A 
new parachute-deployed device that 
instandy transmits vital environmental 
data to waiting scientists. And whose 
Antarctic installation and erection now 
happen automatically, in a matter of 
minutes, allowing critical data collection 
in remote areas that were impossible to 
reach before 

This “Self-Erecting Weather Station;" 
sponsored by the National Science 
Foundation and designed and developed 
by Polar Research Lab, was made pos¬ 
sible by Avocet and AVSIM™, Avocet’s 
unparalleled simulator/debugger. 



The AVSIM Full-Screen Display 


Unequaled capability 

Polar Research needed AVSIM’s 
sophistication to control the sensors 
in the weather station's “legs” and to 
create its transmitter AVSIM’s detailed 
on-screen CPU simulation, unlimited 
breakpoint facility, and unique “undo" 
capability give their engineers the ease of 
use and flexibility that allowed them to 
execute and test the software even before the 
hardware was ready. Saving crucial time 
and frustration in both the programming 
and testing phases of development. And 
money, too: at only $379, AVSIM is a 
fraction of the cost of additional 
hardware 

Complete compatibility: 
from the ground up 

Best of all, AVSIM is completely 
compatible with our AVMAC™ macro 
assemblers and our AVOCET C™ cross 
compilers - the ideal combination of 
tools which gives you a comprehensive 
development solution. 

AVOCET 

SYSTEMS® INC. 


Get your own project off the ground: 
try before you buy 

Try the AVSIM demo yourself for 
30 days. If you're not satisfied for any 
reason, return the unopened program 
disk for a full refund-less $35 for the 
demo disk and manual, which are yours 
to keep. 


Free Catalog 



Call Toll-Free 1-800-448-8500* 

For your free catalog, to atdet, 
or for more information about 
AVSIM and other Avocet products. 


Call Avocet today and ask about our 
complete line of affordably priced soft¬ 
ware and hardware pP development 
tools. Discover how we can help you get 
your next project on its feet, too. 


©1988 Amon fiw AH right! itsmwl 


THE SOURCE FOR QUALITY pP DEVELOPMENT TOOLS 


Avocet Systems, Inc , 120 Union Sc, P.G Box 490AV, Rockporu ME 04856 /*In Maine, or outside US, call (207) 236-9055 / TLX: 467210 Avocet Cl /FAX: (207) 236-6713 
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Quality Was Never 
Priced So Low! 


2400 bps 

2400 / 1200 / 300 bps 

MODEM 


ONLY 

100 


MADE IN U S A 

5 Year Parts and Labor Warranty 

Our 2400HC 2 Hayes Compatible Half Card modem is for IBM 
PC/XT/AT and compatible computers. It uses the standard 
‘AT’ command set. Included with our modem we supply 
communications software, a 7 foot cord and documentation. 


We build our modems at a mil-spec board house located in 
suburban Chicago, using quality components. We test every 
modem shipped and back our confidence in our quality with 
a 5 year parts and labor warranty from the factory and a 30 
day money back guarantee. 



Engineering Inc. 


Orders miNim IN USA |tndudlnq 
AltUi l Hmm«| n shipped FREE 
n* UPS 

Payment to U S tends drawn on • 
US tank required 
COO orders pieced Mori 2 pm CST 
shipped seme day 


162 N. Franklin St. • 5th Floor • Chicago, IL 60606 
Toll Free Order Line for orders only 1-800-442-2285 
For orders In Illinois 1-312*358-1501 
Kiss Engineering Technical Support 1*600-442-2285 


Moots residents add 8K. sates tai 
Wo do not accept credit cards 
Please send cNck or money order 
ter S100 


-IBM PC® COMPATIBLE-1 

SINGLE BOARD COMPUTER 


auarkiPC + 

4 " X 6' 



From 

325 . 

quantity one 

(all 88 


• Low Power — Less than 3 Watts No.H7029 
e Optional on-board Video LCD Driver See our full 

• Ideal for any PC compatible OEM ' t,m ‘ 

product which Is not a personal computer 

Includes: 1 . Powerful V40®’ CPU (Faster than a PC) 

2. Math Co-Processor Socket 3. 5 Volt Only Operation 
(3 watts) 4. Speaker Port 5. Keyboard Port 6. Parallel 
Printer Port 7. PC Bus 8. PC Compatible BIOS ROM 
9. 1 Serial Port 


On board Options Include: i. 5 Mode video 
Controller Option (Monochrome, Hercules 4 Graphics, 
CGA, High Res CGA, LCD Driver) 2. Floppy Disk 
Controller (3.5'75.25", 360K/720K/1.2 MB) 3. SCSI Bus 
Interface (Hard Disk etc) 4. Up to 768K RAM 5. Battery- 
Backed-up Real-Time-Clock 6.2 Additional RS232C 
Serial Ports To or< j er or enquire call u$ today. 

Megatel Computer Corporation 
(416)745-7214 FAX (416) 745-8792 
174 Turbine Drive, Weston, Ontario M9L 2S2 
U.S. Address: 1051 Clinton St., Buffalo, N.Y. 14206 
Distributors: 

Germany: V&C Computers (06071) 25666 FAX (06071) 5863 
Italy and Southern Europe: 

NCS Italia (0331) 256-524 FAX (0331) 256-018 
UK.: Densitron (0959) 76331 FAX (0959) 71017 
Australia: Asp Microcomputers (02) 500-0628 FAX (02)500-9461 

Quark is a registered trademark of FAK. Manufacturing Company. Hercules Is a 
registered trademark of Hercules Corporation V40 is a registered trademark of 
NEC Corp. IBM PC Is a registered trademark of IBM Corporation. 
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BOOK REVIEWS 


better late than never. On the 
other hand, some readers may 
argue that the authors should 
have devoted more space to 
newer topics, such as Color 
QuickDraw and MultiFinder. 
Otherwise, this book provides 
a solid foundation for under¬ 
standing the Macintosh family 
of computers. Throughout the 
book, and especially in chap¬ 
ters 4, 5, and 6,1 found valu¬ 
able nuggets that clarified the 
nature of code and operations I 
had read about elsewhere but 
had failed to understand. 

In addition to being well- 
organized and informative, 
the book is enjoyable to read. It 
is written in a relaxed style; 
they also make appropriate 
and frequent use of diagrams 
and tables to illustrate con¬ 
cepts under discussion; they 
also follow up with fully 
coded examples. One exam¬ 
ple: “A Macintosh program is 
not, as some people have said, 
an amusement park ride with 
moving stairs you can’t pre¬ 
dict. It’s more like an escalator 
whose stairs take you where 
you want to go, quickly and ef¬ 
fortlessly. Just don’t try to 
drive the escalator.” Another 
example: “An event-driven 
environment is one in which 
the user gets to say to the pro¬ 
grammer, OK, I have your 
program now. Don’t call me, 
I’ll call you.” 

In the final analysis, this is 
an indispensable first book for 
anyone who wants to program 
computers in the Macintosh 
family. It is also the long- 
awaited definitive introduc¬ 
tion for those who haven’t 
been exposed to the Macintosh 
philosophy of programming— 
a chance to find out at last what 
makes people so evangelical 
about the Mac. 


BRIEFLY NOTED 


The C Programming Lan¬ 
guage, 2nd ed. by Brian W. 
Kernighan and Dennis M. Rit¬ 
chie, Prentice-Hall, Engle¬ 
wood Cliffs, NJ: 1988, 272 
pages, $28. This new edition 
of The C Programming Lan¬ 
guage is a complete rewrite 


commemorating the tenth an¬ 
niversary of the original best¬ 
seller that introduced the lan¬ 
guage. It follows the outline of 
the original book, but Ker¬ 
nighan and Ritchie have up¬ 
dated it to reflect the draft 
ANSI standard for C. The 
book incorporates all the so- 
called post-K&R extensions, 
including enumerations and 
function prototypes. 

The new book talks about C 
in comparison to Pascal in¬ 
stead of PL/1. The typography 
is vastly improved, and the 
sections on declaration type 
precedence and separate com¬ 
pilation are more detailed and 
comprehensive than they were 
in the original. 

Written in a terse and cryp¬ 
tic style faithful to the spirit of 
C, the new K&R will please 
fans of the old. The book re¬ 
mains an introduction to the 
language for experienced pro¬ 
grammers; even with the new 
material, it is neither a begin¬ 
ner’s tutorial nor a compre¬ 
hensive reference.— Joel West 

Advanced C Tips and Tech¬ 
niques by Paul Anderson and 
Gail Anderson, Howard W. 
Sams, Indianapolis, IN: 1988, 
464 pages, $24.95. Advanced 
C Tips and Techniques starts 
off easy with a refresher chap¬ 
ter, then pops the latch and 
opens the hood to expose the 
mechanics of the C language. 
Here you’ll get an inside look 
at the text area (where pro¬ 
gram code lives), the data area 
(for static and global vari¬ 
ables), the stack (which man¬ 
ages procedure calls and local 
variables), and the heap (the 
realm of run-time storage 
created by alloc()). 

It’s nice to see good expla¬ 
nations of why C does some of 
the things it does. If you’re a 
black-belt samurai C pro¬ 
grammer, you may find some 
of the topics trivial, but it still 
makes interesting reading. 
For example, the authors point 
out that one reason C does not 
initialize automatic variables 
at run time is because prob¬ 
lems would arise if a goto 
transferred control inside a 

continued 
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BayTech engineers Printer Sharing. 


Make the most of your invest¬ 
ments in valuable printers, com¬ 
puters, plotters, modems, and other 
resources with a printer-sharing 
device from BayTech. We manu¬ 
facture a diverse product line 
engineered for flexibility and speed 
that lets you share your resources 
and maximize your investments. 


From simply sharing one or 
more printers between computers, 
to creating a complete network for 
printer sharing and computer-to- 
computer communication, BayTech 
has a device designed to meet your 
specifications. 

Call toll free today to learn more 
about maximizing your resources. 
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BayTech 


I I I I 

Bay Technical Associates, Inc., 

Data Communications Products Division 
200 North Second St.. P. O. Box 387, 
Bay Saint Louis, MS 39520 USA 
Telex: 910-333-1618 BAYTECH. 
Telephone: 601-467-8231 or toll-free 

800-523-2702, EXT 981 



DAZZLING PERFORMANCE. 



•2 B4f$5 

COMPLETE 12MHz 286 
WITH 32MB HARD DRIVE 

ONLY $1295.00 

■ 80286 CPU, 8/12.5 MHz Dual Speed, Keyboard Selectable. 

■ Zero-Wait State RAM, 512K expandable to 4MB on the 
motherboard (16MB System Total). 

■ 32MB Hard Drive, 1.2MB Floppy Drive. 

■ Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate. 

■ High Res 12" .Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

■ ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel. 

■ Serial and Parallel Printer Ports. 

■ Clock/Calendar with Battery Backup. 

■ 6-16 and 2-8 bit expansion slots. 

■ 80287 support, up to 12 MHz. 

■ Space Saver Case with Security Lock, LED indicators. 


12MHz, 16MHz and 20MHz 
'286 HARD DRIVE SYSTEMS 

As high as 20MHz! Dazzling performance is yours with 
one of these high performance full size ZEOS ’286 Systems 

Each comes complete with our standard features includ¬ 
ing drives, monitor, high speed controller, etc. Our full 
size case features room for up to 5 half-high drives, two of 
which are internal. Incredible values. 

■ 286/12 —Complete 12.5MHz Sy stem with 512K of 
Zero-Wait RAM, High Speed 32MB, 33ms Hard Drive anc 
all the standard ZEOS goodies. ONLY $1395.00 

■ 286/16— Complete 16MHz system with 1MB RAM on 
board and High Speed 32MB Hard Drive. Faster than a 
'386 16MHz when running 16-bit software! 

ONLY $1895.00 

■ 286/20— At 20MHz, it’s the fastest. Complete with our 
32 MB, 33ms Hard Drive and 1MB RAM. This is what 
Dazzling Speed is all about. ONLY $2095.00 



*286/ F 


DAZZLING PERFORMANCE. 
INCREDIBLE PRICES. 

Can you believe it? Yes, 
you can! 

We’ve proven it to thou¬ 
sands and we would like to 
prove it to you. ZEOS® sys¬ 
tems are sold complete, ready 
to plug in and fly right out 
of the box. And the quality 


and prices are incredible. 

How is it possible? 
Because your ZEOS com¬ 
puter comes to you factory 
direct, fully assembled, 
burned-in and tested in our 
own laboratories. Every 
system is built to order. 
Custom built actually right 
to your own specifications. 


And our quality and per¬ 
formance are second to none 

We don’t just say it. We 
guarantee it. That’s why 
your new ZEOS system 
comes with a Full One Year 
Limited Warranty and our 
30 day Full Refund Satis¬ 
faction Guarantee. 

So pick out your dream 
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INCREDIBLE PRICES. 



*386/01 

COMPLETE 16MHz '386 DESKTOP 
WITH 32MB HARD DRIVE. 

ONLY $2495.00 

(20MHz add $500) 

■ Genuine 32-bit Intel 80386,16 or 20MHz parts. 

■ 1MB of RAM Expandable to 16MB. 

■ 32MB, 33ms Hard Drive, 1.2MB floppy drive. 

■ Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate! 

■High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

■ 101 Key ZEOS Tactile Click keyboard. 

■ Serial and Parallel/Printer Ports. 

■Clock/Calendar with Battery Backup. 

■ 2-32,4-16 and 2-8 bit slots. 

■ 80287 and 80387 support. 


COMPLETE '386 VERTICAL SYSTEM. 

64MB DRIVE! 

ONLY $2995.00 

(20MHz add $500) 

Acknowledged worldwide as the highest performance 
value anywhere. Same great standard ZEOS features found 
on our other complete systems plus: 

■ 64KB Zero-Wait CACHE using 64K of SRAM. 

■ 1MB of 32-bit RAM system expandable up to 16MB. 

■ 64MB Seagate Hard Drive. 

■ 80287 and 80387 optional. 

■ Heavy Duty Vertical Case. 

Ask about our 25MHz systems too! 



' 386 / V 


machine and order it now 
with confidence. Dazzling 
performance and incredible 
prices await you. Guaran¬ 
teed. Order now by calling 
800-423-5891. 

Other ZEOS Options 
Include: 

■ Basic Configurations: 

Call for prices on systems 


without drives, etc. 

■ EGA/VGA Upgrades. 

14" EGA color monitor 
with EGA card, add $495. 
14" VGA system, add 
only $695 

■ High Capacity Drives. 

Many other drives and op¬ 
tions are available. Call Toll 
Free for details, 800-423-5891 


ZEOS International, Lld.,iii!IJ 5th Awnuu, NW, SL Pfcul, MN 55112.. ZEOS in h publicly traded turnipujiy; MPLS,'ST PAUL Lueal OTC. 
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ORDER NOW TOLL FREE 
800 - 423-5891 



FAX Ordfrs Dial:6126332310 
In Minnesota Colt612 6334591 
530 5th Am NWSt, Pad MN 55112 
Open days, emiings ami weekends. 

MasterCard VESAandC-QH 

Se habla Espahoi 
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for PS/2s . . . 



End 3Vi Inch Frustration 


Complete solutions for using 5 Vi” diskettes on 
your3V2” based computer. 

Our solutions for IBM® PS/2® computers are 
available in either 1.2MB or 360KB varieties, 
ending frustrations for all media standards. 
Both are complete with everything needed for 
any model PS/2 in a single box. No power sup¬ 
ply, no adapter board, and we don’t waste an 
expansion slot. 

Our laptop solutions also offer "one-drive-fits- 
all” convenience. Simply order the cable for 
the computer of your choice. All popular lap¬ 
tops are supported. 

Customized versions available for special ap¬ 
plications. Domestic and international resellers 
welcome. 


514” Subsystem Specialists 

Pacific Rim Systems, Inc. 

2570 Barrington Court 
Hayward, California 94545 
FAX: (415) 782-1017 
Telephone: (415) 782-1013 


block that contained automatic 
variables. 

The authors explain how the 
C constructs operate from the 
point of view of the underlying 
system architecture. And you 
will find lots of source code 
that encourages exploration of 
C’s internal structure. 

Next comes a good guide 
through the confusing—even 
to experienced program¬ 
mers—maze of arrays and 
pointers, though this is not so 
much a set of hard-and-fast 
rules describing proper tech¬ 
niques as it is a series of invita¬ 
tions to experiment. Some of 
the examples given are sur¬ 
prising; you’ll find yourself 
looking at an expression with a 
different eye. 

The section covering de¬ 
bugging presents an assort¬ 
ment of techniques, most of 
them basic commonsense 
methods. The author offers 
some novel suggestions for ap¬ 
plying front-end code to the 
memory allocation functions 
(use of which is notorious for 
yielding cranky code); the re¬ 
sult is a tightening up of error 
checking in these routines. 

The appendixes of Ad¬ 
vanced C Tips and Techniques 
really shine. Here you’ll find 
useful minimanuals for popu¬ 
lar C compilers, including 
SCO Xenix System V, Micro¬ 
soft C 5.0, Turbo C, Micro- 
port’s System V Unix (for the 
AT and 80386 machines), 
and, of course, the standard 
Unix C compiler. 

If you’re a serious C pro¬ 
grammer and your work spans 
a variety of machines, this 
book belongs on your shelf 
right next to the high-potency 
vitamins.— Richard Grehan 

An Introduction to Object- 
Oriented Programming and 
Smalltalk by Lewis J. Pinson 
and Richard S. Wiener, Addi¬ 
son-Wes ley, Reading, MA: 
1988, 502pages, $27.95. Ob¬ 
ject-oriented programs have 
been around since the develop¬ 
ment of Smalltalk at the Xerox 
Palo Alto Research Center 
labs in the late 1970s, but only 
recently have hardware prices 
fallen enough to make such 


systems obtainable by home 
enthusiasts and useful to small 
businesses. In the 1980s, the 
invention of C -I- +, an exten¬ 
sion of the C language that in¬ 
cludes constructs for object- 
oriented programming, has 
greatly increased interest in 
the object-oriented program¬ 
ming methodology. 

With uncanny timing, Lew¬ 
is J. Pinson and Richard S. 
Wiener, professors at the Uni¬ 
versity of Colorado, have writ¬ 
ten two books to teach this 
methodology, using the two 
most prominent object- 
oriented languages, C + + and 
Smalltalk. 

C + -I- is a superset of C that 
retains all the power of that 
language but includes object- 
oriented features, such as data 
abstraction, encapsulation, in¬ 
heritance, and polymor¬ 
phism. Invented at Bell Labs 
by Bjarne Stroustrup, the 
original C + + is a preproces¬ 
sor that interprets C + 4- code 
and translates it into C so that 
compatibility with existing C 
compilers is guaranteed. 
Thus, the programmer is 
spared efficiency problems 
that often plague Smalltalk 
environments. 

Pinson and Wiener’s book 
assumes that the reader under¬ 
stands C but knows nothing 
about C + 4* or object-oriented 
programming. The book pro¬ 
vides a tutorial of C + + and 
then continues into a more 
technical presentation of the 
topics listed above (e.g., data 
abstraction). The program¬ 
ming examples are particular¬ 
ly enlightening, such as the 
44 superfast spelling checker” 
that effectively uses data en¬ 
capsulation and inheritance. 
The book concludes with case 
studies, including the grand 
finale, an interactive algebra¬ 
ic expression evaluator. 

The authors consider 
Smalltalk the language 44 most 
true to the object-oriented phi¬ 
losophy.” Therefore, they de¬ 
vote almost twice as many 
pages to Smalltalk in order to 
delve into the methodology, 
the language, and the Small¬ 
talk environment. For the 
continued 
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ZENITH UNVEILS THE AT-COMPATIBLE COLLECTION 


ZENITH INNOVATES AGAIN-Zenith's collection of AT compotibles 
began with the Z-386.™ An introduction that ushered in such 
industry firsts os zero wait states, cache memory and slushware- 
for greater speed and faster memory access. Once again. Zenith's 
constant pursuit of innovative, user-relevant technology has 
created faster, better computers. 

The newZ-248/12™ andZ-286 LP 1 " desktop PCs. Two new 
master-strokes that respond to today's need for smaller size and 
maximum expansion. Two more reasons why Zenith is the leading 
supplier of AT-compatible systems. 

The compact Z-286 LP combines a four-inch low profile and 
space saving small footprint with performance you'd expect from 
a unit three times its size. 

The Z-286 LP comes standard with 1 MB RAM-expondable to 
6MB without using an expansion slot. Generous memory capacity 
to run new MS OS/2™ applications. And with a single 3.5" floppy 
and fosf 40MB hard disk you have truly impressive storage capacity. 

The Z-248/12 is among the fastest 286 systems available. Its 
zero wait state design magnifies its 12MHz to speed past 16MHz 
systems with wait states. 

AT is o registered irettemark of IBM Cotp, 

™ MS OS/2 isa trademark of Mlcrosofl Corp. 


The Z-248 is also standard with 1 MB RAM and is expandable 
up to 6M8 without using an expansion slot, However, four open 
expansion slots can artfully handle future growth, Configurations 
of 5.25;' 3.5" floppy or 40,80 and 160MB hard disks truly expand 
all your options. 

All systems are available with Zenith's revolutionary Flat 
Technology Monitor (shown above) and VGA-compatible video card 
for ultimate video performance. 

With breakthrough after breakthrough, these new computers 
are yet further proof that Zenith's AT-compatibles define the State 
of the Art. See the "AT Collection" now showing at your Zenith 
Data Systems authorized dealer. For your nearest location call: 
1-800-553-0350. 
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systems 

THE QUALITY GOES IN BEFORE THE NAME GOES ON' 

c 1988. Zentm Da lo Systems 
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ACFT 

1 1 1 1 ® Menu dritn?ri 

Thr Sitting — 

i Oc simple 

A ATtgpe emtironmeni 

Approach to 

Powerful Solutions. ^ _ 

And simple means fast! Applications in &ota tmd system integrity 

use instead of in development, Applica¬ 
tions completed when other system 

developers are still getting started. 

QSET is the most productive approach 

you can take to I/O applications. Easy to 
learn, fast, and flexible. Combines the 

power of UNIX. Xenix. C. and any 3GL you 
choose for powerful, portable applications. 

Supports relational, hierarchical, and net¬ 
work database structures. 

Built-in program logic insures data and 

ItiTP iJrfwm ran t hnilrl a haH 

application using QSET 

Find out more. Cali 800-727-2072, Ask 
for our product brochure and our very 
attractive introductory pricing offer, 

IT^P An Applications 

X Software Solution. 

tj&ET ls a rradcnwk of Business .Management Data. Trie.. 

UNIX Is a trademark of AT&T- Xenix ii □ iiudemarkof Microsojr Corporation. 

AT ii a trademark of fnjematiqnaJ! Eixsj.nt'is MflL'hiriei Corporation 


rnrr ? Line Conditioner 
fntt\ in every UPS. 
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SEIMDOIM 

Affordable Power 
Protection 


DEALERS 
& DISTRIBUTORS 
WELCOME 
TEL: 416-470-6611 
FAX: 416479-7392 
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UPS400 
400 WATTS 
MAX. OUTPUT 


Now, at no extra charge, the new Sendon UPS back-up 
power supplies feature a built-in line conditioner that 
enables your computer to work indefinitely under brown¬ 
out conditions without drawing on the battery power 
reserve, which is saved for emergency uses (black-outs). 


FOR MORE INFORMATION, PLEASE CONTACT: 


NJ, 

NX 

S.C. 

Quebec 

tnslrumtfils 


Sonnet 

Jasmine 

& Equipment 

CFG, 

Systems 

Technology 

TEL 20t-7294?93 

8004319008 

604-2762599 

514-871-2233 

FAX: 201-7295569 

715-343-9912 

604^276-0672 

514-871-0616 


COMDEX/Fall 


See us.a! the Fall Comdex 
Shew in Ihe Las Vegas Bally 


BOOK REVIEWS 


most part, their Smalltalk 
book uses the perspective of 
this environment so that ac¬ 
cess to a Smalltalk machine is 
almost a necessity for using 
the book (screen diagrams are 
included, however)* Given 
that Smalltalk environments 
are relati vely rare and normal¬ 
ly require a mouse, this is a 
small drawback to the book. 
The authors present the cen¬ 
tral concepts of Smalltalk— 
but not the entire language— 
thoroughly, allowing you to 
explore further possibilities 
independently. In addition, 
topics are presented incremen¬ 
tal ly: on an elementary level at 
first, and later at a more ad¬ 
vanced, abstract level. This 
eases the comprehension pro¬ 
cess considerably. Programs 
are generally small, well- 
chosen, and easy to under¬ 
stand and extend. 

The book is designed as an 
introduction both to Smalltalk 
and to object-oriented pro¬ 
gramming. It assumes no 
prior knowledge of either. The 
discussion is squarely aimed at 
the professional programmer 
or advanced computer science 
student.— Jason Levitt 

What Every Engineer 
Should Know About Artifi¬ 
cial Intelligence by William 
A. Taylor, MIT Press , Cam¬ 
bridge t MA: 1988„ 331 pages, 
$25* Computers already can 
check circuit design rules and 
verify the manufacturability 
of printed circuit boards. They 
can calculate part routing in 
machine shops and devise the 
best assembly procedures in 
many factories* In short, AI is 
having a profound impact on 
every aspect of engineering. 
The book offers an insight¬ 
ful survey of AI and expert 
systems for the engineering 
community. The author dis¬ 
cusses multitudes of engineer¬ 
ing opportunities in AI re¬ 
search and throws light on 
programming approaches 
such as function-based, 
object-oriented, and rule- 
based orientations. He also in¬ 
troduces the important AI lan¬ 
guages, Lisp and Prolog, 
Taylor is an international 


consultant on practical appli¬ 
cations of AI, and his experi¬ 
ence shows in the book’s 
hands-on details* The book 
concludes with a look at future 
trends and a fascinating dis¬ 
cussion of the Japanese com¬ 
puter industry and the fifth- 
generation computer project. 

—Dong H. Kim 

Principles of Database Sys¬ 
tems by Jeffrey D. Ullman, 
Computer Science Press, 
Rockville t MD: 1988 r 631 
pages , $47.95* This new vol¬ 
ume covers mainly “classi¬ 
cal” (relational) database sys¬ 
tems, Knowledge-based 
systems, as represented by 
logical rules, are also intro¬ 
duced. After defining key 
terms for relational, object, 
and knowledge-based sys¬ 
tems, the author shows how 
these methodologies are inter¬ 
related in the development of 
more powerful systems* Ex¬ 
amples of programming lan¬ 
guages used in each method¬ 
ology, such as DDL (Data 
Definition Language), pro¬ 
posed by the Data Base Task 
Group, and the object-ori¬ 
ented language OPAL, are 
explained and discussed 
extensively. 

The book also deals with 
physical storage techniques, 
design theories for databases, 
security, integrity, concur¬ 
rency control, recovery in 
database systems, and distrib¬ 
uted database systems. The 
chapter entitled “Protecting 
the Database Against Misuse” 
contains particularly valuable 
discussions of computer secu¬ 
rity and safety. The book in¬ 
cludes over 200 exercises at 
graded levels of difficulty* 

—Dong H. Kim 

CONTRIBUTORS 


Dong H. Kim is a researcher 
and consultant in artificial in¬ 
telligence. He lives in Chapel 
Hill, North Carolina* Joel 
West is president of Palomar 
Software and lives in Vista, 
California* Richard Grehan 
is a senior technical editor at 
BYTE. Jason Levitt is a Unix 
consultant in Austin, Texas* 
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Above you see the most 
ingenious printhead developed 
in years. 

It’s a new stored-energy head 
that uses less energy and deliv¬ 
ers more speed than traditional 
ballistic printheads. 

And according to Infotwrld* 
delivers constantly superior print 
quality, with letter quality compa¬ 
rable to a laser. 

You’ll find this printhead, 
with its seven patents on design, 
materials, and production proc¬ 
ess, only on Mannesmann Tally’s 
newest family of printers. Includ¬ 
ing the 24-needle MT330 word 
processing printer, a 10,000 page- 
per-month, 300 cps printer. And 



the 18-needle MT340 data proc¬ 
essing and industrial graphics 
printer, a 13,000 page-per-month, 
400 cps machine. 

We invite you to compare 
either of these heavy-duty 
printers to their Japan¬ 
ese counterparts. 

Because headto 
head, we win. 

And body to body? Again 
from Infoworld: .most plastic 
and metal components appear 
quite a bit sturdier than their 
Japanese equivalents.” 

Again, bad news for Japan. 
But very good news for you. 

To take advantage of this 
news at a pleasantly surprising 


800-843-1347Ext 170 

In Washington state, call: 
206-251-5524 Ext. 170 

* Infoworld, July 6,1987 


price, call the number below 
for the name of your 
nearest dealer. 


M T34G MT330 with optional dual 

bin sheet feeder 


mum 
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PRICES YOU CAN FIND ONLY IN 



j/-* 1 - 800 - 445-7096 
/4RE*T ?VL\Ceb • 6UP&R. 
■Service AHP UNBEATABLE 
L_ AVAlLABiUtY' / 


/AU- PftDbkK 
-SIN6US CALL-10 
m)&KAWA£^ 
-v^ p«6wei , 


CALL PROGRAMMER S PARADISE TODAY and discover our commitment to bringing you 

the best software at the best prices. You'll also find software pros to help you select the product 
that you need plus immediate shipment on our stock of 1000 products and a 30-day money back 
guarantee. Paradise is ready and waiting for you. 



LIST OURS 

ASSEMBLY LANGUAGE 


Advantage Disassembler 

295 

279 

MS Macro Assembler 

150 

105 

OPTA5M 

129 

115 

Visible Computer: 80286 

100 

90 

BASIC 

GraphPak Professional 

149 

129 

LaserPak 

69 

60 

MS BA5JC/6.0 

295 

199 

MS QuickBASIC 

99 

69 

QBase 

99 

90 

QBase Report 

69 

60 

QuickMenu 

49 

45 

QuickPak Professional 

149 

129 

QuickWindows 

79 

70 

w/Source 

99 

90 

Turbo Basic 

too 

69 

Turbo Basic Toolboxes 

100 

69 

C LANGUAGE 

ADVANTAGE C+ + 

495 

479 

C+crp 

298 

232 

High C 

595 

529 

Lattice C 

450 

289 

Microsoft C 

450 

299 

NDP C-386 

595 

529 

QuickC 

99 

69 

RUN/C Professional 

250 

159 

Turbo C 

150 

105 

WATCOM C 

295 

269 

C LIBRARIES/UTILITIES 


CASYNCH MANAGER 

175 

137 

C TOOLS PLUS/5.0 

129 

101 

C Utility Library 

CxPERT 

199 

395 

139 

335 

Essential Comm Library 
Creenleaf Bus. MathLib. 

185 

125 

239 

159 

Green leaf Comm Library 

225 

169 

Creenleaf functions 

209 

155 

Creenleaf Super Functions 

265 

179 

Creenleaf TurboFunctions 

109 

79 

PforCe 

395 

215 

PC-lint 

139 

T 01 

Pre-C 

295 

159 

Resident C w/Source 

190 

169 

TimeSlicer 

295 

279 

w/Source 

1000 

899 

Tu rbo C Tools 

129 

99 


LIST OURS 


C GRAPHICS 


Essential Graphics 

299 

229 

w/Source 

598 

509 

Graphic 

GS5 Graphic Dev* Toolkit 

395 

495 

322 

409 

HALO '88 

325 

219 

MetaWINDOW 

195 

162 

MetaWINDOW/PLUS 

275 

232 

C SCREENS/WINDOWS 


C-Scape 

299 

282 

C-Worthy 

295 

249 

JAM 

750 

684 

PANEL Plus 

495 

395 

PANEUQC or TC 

129 

99 

Vitamin C 

225 

162 

VCScreen 

100 

80 

Windows for C 

195 

169 

Windows for Data 

295 

259 

w/Source 

590 

519 



dBASE LANGUAGE 


Clipper 

695 

439 

dBFasI 

100 

75 

FoxBA5E + 

395 

249 

Flipper 

195 

182 

R& R 

149 

129 

SilverComm Library 

150 

139 

Tom Rettig's Library 

100 

80 

FORTRAN COMPILERS 


Lahey FT7 FORTRAN 

477 

429 

Lahey Personal FORTRAN 77 95 

06 


MS FORTRAN 

LIST OURS 
450 299 

RM/FORTRAN 

595 

479 

PASCAL COMPILERS 

Microsoft Pascal 

300 

199 

Professional Pascal 

595 

549 

Turbo Pascal 

150 

105 

Turbo Pascal Dev, Toolkit 

395 

289 


TURBO PASCAL ADD-ONS 


Overlay Manager 

45 

40 

Science and Engin. Tools 

75 

70 

T-Debug Plus V, 4*0 

45 

40 

w/Source 

90 

80 

Turbo Analyst 4.0 

75 

69 

Turbo Geometry Library 

150 

135 

Turbo Halo 

95 

80 

Turbo MAGIC 

199 

179 

Turbo Pius 

100 

89 

Turbo POWER SCREEN 

129 

99 

Turbo POWER TOOLS PLUS 

129 

99 

Turbo Professional 

99 

86 

Turbo Professional 4.0 

99 

80 

Turbo Toolboxes (Borland) 

NX) 

69 

Turbo Tutor 

70 

45 

Turbo W1NDOW/Pascal 

95 

80 


DEBUGGERS 


Periscope 1 

695 

563 

Periscope II 

175 

141 

Periscope IJ-X 

145 

t06 

Periscope lit 10 MHZ 

1395 

1143 

Pfix86plus 

395 

215 

T-Debug PLUS V. 4.0 

45 

40 

w/Source 

90 

80 

Dl SK/DOS/KE YBOARD 


Advanced Norton Utilities 

150 

99 

Command Plus V. 2,0 

80 

70 

Disk Optimizer 

Fastbaek Plus 

70 

189 

59 

142 

Mace Utilities 

99 

90 

Norton Commander 

75 

55 

Norton Utilities 

100 

61 

PC Tools Deluxe 

80 

70 

Vfeature Deluxe 

120 

111 

X-Tree Pro 

129 

111 


LIST OURS 

EDITORS 

BRIEF 195 CALL 


Epsilon 

KED1T 

195 

151 

150 

120 

MRS VI 

75 

66 

Mufti-Edit 

99 

90 

Norton Editor 

75 

65 

POEDT + 

295 

269 

PI Editor 

195 

165 

SPF/PC 

245 

185 

VEDJT PLUS 

185 

131 

FILE MANAGEMENT 

Btrieve 

245 

185 

Xtrieve 

245 

189 

Report Option 

145 

109 

Btrieve/N 

595 

455 

CBTREE 

159 

129 



c-tree 

r-tree 

d-tree 


395 318 

295 241 

495 395 


dBCIIt 250 169 

dBC 111 PLUS 750 599 

dBJVISTA or dB_QUERY 195 CALL 
Informix Products CALL CALL 

XQL 795 5 99 


UNIX/XENIX 

Mkroport; 

206 DOS Merge 249 219 

System V/AT [complete) 649 549 
Runtime Package 249 209 

Unlimited License Kit 249 209 
SCO: 

XENIX Sys V {complete) 1295 999 
Operating System 595 479 

XENIX for PS/2 50,60,00 CALL CALL 

OS/2 DEVELOPMENT TOOLS 

Btrieve for OS/2 595 455 

Epsilon for OS/2 195 151 

Creenleaf Bus MathLib 299 209 
Creenleaf Data Windows 395 279 

CSS Dev. Toolkit for OS/2 695 5S9 


NEW RELEASES 

ACTOR 1.2 

Now supports 500K memory 
under LIM Expanded Memo¬ 
ry Specifications, and adds 
full support for the new re¬ 
leases of Microsoft 
Windows/286 and Win¬ 
dows/386 (versions 2.1). 

List; $495 Ours; $423 

LATTICE C 3,3 

Integrated environment that 
includes a screen editor and 
source level debugger. Lat¬ 
tice C 3.3 generates DOS, 
OS/2 or Family mode' pro¬ 
grams which are compatible 
with either operating system. 
List: $450 Ours: $289 

Essential C Utility Library 4,0 

New Power functions include 
a fully functional editor, di¬ 
rectory backup/maintenance 
utilities, mouse driven user 
interfaces, dialog boxes and 
much more. 

List: $199 Ours: $139 
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IIST OURS 

KEDIT V.4.0 for OS/2 

175 

139 

Microsoft Languages CALL CALL 

PANEL Plus for OS/2 

495 

395 

Rbase for OS/2 

895 CALL 

Vitamin C for OS/2 

345 

279 

Windows for Data for OS/2 

395 CALL 

OBJECT-ORIENTED 

PROGRAMMING 

ACTOR 

495 

423 

ADVANTAGE C+ + 

495 

479 

C-talk 

150 

137 

Pf orCe + + 

395 

215 

Smalltalk/V 

100 

85 

Communications 

50 

45 

EGA/VGA Color Ext. 

50 

45 

Goodies #1 or 2 

50 

45 

Smalltalk/v 286 

200 

169 

306 SOFTWARE 

386-ttMhe-Max 

75 

66 

DESQview 

130 

115 

Fox BASE +7386 

595 

399 

High C 386 

Micro port 

895 

799 

System V/386 (complete) 

899 

769 

Runtime System 

299 

255 

MS Windows/386 

195 

130 

NDP C or Fortran-386 

595 

529 

PC-MOS 386 CALL CALL 

Phar Lap 3B6IASM/Link 
SCO XENIX 

495 

409 

Sys. V 386 {complete) 

1495 

1195 

Operating System 

695 

589 

VM/386 

245 

182 

ADDITIONAL PRODUCTS 


Carbon Copy Plus 

Dan Bricklims Demo II 

195 

142 

195 

179 

FLOWCHARTING II 

229 

205 

Logitech MOD 11 Dev Sys 

249 

209 

MathCAD 

395 

282 

MKS Toolkit 

169 

145 

PC Scheme 

95 

86 

Pfinish 

395 

215 

PlinkB&plus 

495 

275 

Poly Make 

149 

131 

PVCS Corporate 

Source Print 

395 

359 

97 

80 

Tree Diagrammer 

77 

70 

BLAISE 

ASYNCH MANAGER 

175 

137 

C TOOLS PLU5/5.0 

129 

99 

Turbo ASYNCH PLUS 

129 

99 

Turbo C TOOLS 

129 

99 

Turbo POWER SCREEN 

129 

99 

Turbo POWER TOOLS PLUS 129 

99 

MICROSOFT 

MS BASIC Compiler 6.0 

295 

199 

MS C Compiler 

MS COBOL Compiler 

450 

900 

299 

599 

MS Excel 

495 

329 

MS FORTRAN 

450 

299 

MS Macro Assembler 

150 

99 

MS Mouse Serial or Bus 

150 

99 

w/EasyCAD 

175 

119 

w/Wrndows 

200 

139 

MS OS/2 Prog. Toolkit 

350 

239 

MS Pascal Compiler 

300 

199 

MS QuickBASIC 

99 

69 

MS QuickC 

99 

69 

w/serial mouse 

249 

149 

MS Sort 

195 

130 

MS Windows/286 

99 

69 

MS Wirrdows/386 

195 

130 

MS Windows Dev. Kit 

500 

319 

MS Word 

450 

285 

MEDIA CYBERNETICS 
Dr. HALO III 

140 

101 

HALO DPE 

195 

162 

HALO 88 

325 

219 

HALO 88 - MS Developers 

595 

399 

Turbo HALO for C 

95 

SO 

WENDIN 



Operating System Toolbox 
PCNX 

99 

99 

80 

80 

PCVMS 

99 

80 

Wend in-DOS 

139 

109 

Application Dev. Kit 

XTC Text Editor 

99 

80 

69 

59 


PROGRAMMER’S PARADISE: 

HALO ’88 

The latest version of the industry standard. 

Now adds to the library, subroutines and 
devices which facilitate the development of 
contemporary applications such as Desktop 
Publishing, Document Management, Vision, 
and Imaging. HALO Ws powerful functions 
reduce development time by offering fast, 
effective subroutines. And no other graphics 
library supports more languages, more com¬ 
pilers or more devices. 

1ST: $325 

SPECIAL OFFER: $219 



G 


^ALO 



POWER SCREEN 

Powerful new screen management system for creating pop-up 
windows, pull-down menus, context sensitive help, and spe¬ 
cially customized interfaces. Interactively 
paint screens using powerful editing func¬ 
tions and store the screen information in 
a database that can be maintained and 
accessed from your application programs. 
From Blaise Computing, a proven leader in 
providing useful tools for professional 
programmers. 

LIST: $129 9 - 

OURS: $99 BLAISE COMPUTING INC. 


WENDIN-DOS VERSION 2.5 

WENDIN-DGS is the new multi-tasking, multi-user MS-DOS 
replacement operating system for IBM compatible Personal 
Computers, Version 2*5 allows users to create hard disk parti¬ 
tions greater than 32 MB. WENDIN-DOS uses the MS-DOS file 
system, and supports MS-DOS commands while providing new 
ones to enable multi-tasking, file protection, and command 
language extensions and enables you to access your files with 
DOS, UNIX, or VAX/VMS style file names—whichever you 
prefer. WENDIN-DOS supports several users on the same com- 
uter. WENDIN-DOS now includes XTC, Wendin's ULTIMATE 
ROG RAMMER'S EDITORl __ 


Pi 


Minimum 512K memory. 
LIST: $139 Ours; $109 




mmm 


MICROSOFT COBOL COMPILER 

The complete COBOL development solution for creating OS/2 
and MS-DOS applications. It's certified high-level ANSI 85 

COBOL. And irs a native code com¬ 
piler, assuring extremely fast 
execution. 

MICROSOFT COBOL supports the 
enormous memory requirements of 
mainframe applications. Develop and 
maintain applications on a personal 
computer and port them to a mini¬ 
computer or mainframe, 

LIST: $900 OURS: $599 



accept MasterCard, Visa, Ameri¬ 
can Express. Include $3,95 per 
item for shipping and handling. 
All shipments by UPS ground. 
Rush service available, ask for 
rates when you order. 

MAILORDERS 

POs by mail or fax are welcome. 
Please include phone number. 

RETURN POLICY 

Our "No Hassle"' policy means 
if you're not satisfied with a 
product from Programmer's, 
simply return it within 30 days 
for a refund. Some manufactur¬ 
er's products cannot be returned 
once disk seals are broken, so 
check before you buy. 



INTERNATIONAL 

SERVICE 

Take advantage of our Inter¬ 
national business number for 
details on export charges 
and exchange rates. Payments 
should be made in U.S, dollars, 

DEALERS AND 
CORPORATE ACCOUNTS 

Call and ask for our catalog and 
special volume discounts. 

UNBEATABLE PRICES 

We'll match lower nationally 
advertised prices. 

In NY: 914-332-4548 
Customer Service: 

914-332-0869 
International Orders: 

914-332-4548 
Telex: 510-601-7602 
Fax: 914-332-4021 


Call or Write for 
Latest Free Catalog! 



55 South Broadway, Tarry town, NY 10591 
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0 to 60 in 5 seconds 



with new UniLab Microprocessor Development Tools 



■ 64Kbytes frum hard dink to emulation 
memory in 5 seconds. That's moving. But 
today you've got to be fast just to stay in the 
race for l>etter microprocessor designs, 

• The secret is a new. high-speed parallel 
interface: the Orion bus. Which zips data 
between your PC/AT and the 8620 analyzer- 
emulator, breaking the RS-232 bottleneck. 

■ The 8620 with O-bus gives you complete 
program diagnosis—and solutions—in real 
time For more than 150 different micro¬ 
processors, Using the same command set 
environment 

■ A generous 2730 trace-cycle buffer with 
selective filtering lets you cut through the 
clutter and display just the traces you wish. 
And you get l^sec resolution in program 
time measurement. Plus continuous InSight 
monitoring ofyour 
program’s key 
functions as they 
are performed. 
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InSight Display- InSight blends analyzer- 
emulator techniques to give you continuous, 
realtime monitoring of key processor functions. 
And still services user interrupts. It displays 
changing register contents, I/O lines, ports, 
user-defined memory windows. With your 
own labels. 


■ On top of that, you get UniLab’s trade¬ 
mark ability to debug by symptom, not just by 
breakpoint and single step. And* to help 

you complete the job on time, on the spot, a 
stimulus generator and EPROM programmer 
are included. 

■ Ease of use, another Orion trademark, 
is also built in. So you have all the familiar 
features and formats you’re used to working 
with. It doestf t matter if your project is a 
single chip controller or complex 16-bit 



Analyzer Triggers. Commonly used triggers 
can be selected quickly from a list of standard 
and user-defined triggers. 


microprocessor, the 8620 is the top price/ 
performance analyzer-emulator that does it 
all. At just $4380. With processor Personality 
Paks typically $550 each. 

■ UniLah 8620. Fast-lane debugging that 
gets you to market quicker. 

Call toll free; 800/ 245-8500. 

In CA: 415/ 361-8883 



INSTRUMENTS 


702 Marshall St„ Redwood City, CA 94063 
TLX 530942 FAX 415/361-8970 

Computer Integrated Instrumentation 
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Products in 
Perspective 


67 What’s New 

89 Short Takes 

NEC Ultralite 
NEC ProSpeed 
The Norton Commander 
Compaq Deskpro 386/20E 
Personal Measure 

First Impressions 
158 The NeXT Computer 

Reviews 

180 Project management 
software 

197 The Compaq 386s 
205 ALR/s FlexCache 25386 
213 Levco TransLink and CSA 
PART boards 

223 Zortech T sC + + LO 

229 PC-Lint215 

237 SpinRitel.02 

241 FullWrite Professional 1,0 

249 Remote 2 LO 

254 Review Update 
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IT'S TIME TO DO SOME 
SERIOUS 386 BUGBUSTING! 



PROBE’S 
bar and pull¬ 
down menus set a 
new standard for 
debugger 
interfaces. 


registers up 
and down with a 


PROBE has 
source-level 
debugging to let 
you “C Tt your 
program . 


This is an 
out-of-range 
m emory-overwrite 
bug , Since it is 
interrupt related, 
it only appears in 
real time. 


W elcome to your nightmare. Your company has bet 
the farm on your product. Your demonstration 
wowed the operating committee, and beta ship¬ 
ments were out on time. Then wham! 

All your beta customers seemed to coll on the some day 
“Your software is doing some really bizarre things’’they say. 
Your credibility is at stake. Your profits are at stake. Your 
sanity is at stake, 

THIS BUG’S FOR YOU 

You rack your brain, trying to figure something out. Is it a 
random memory overwrite? Or worse, an overwrite to a stack- 
based local variable? Is it sequence dependent? Or worse, 
randomly caused by interrupts? Overwritten code? Undocu¬ 
mented “features” in the software you’re linking to? And to 
Lop it off, your program is too big. The software debugger, 
your program and it’s symbol table can't fit into memory at 
the same time. Opening a bicycle shop suddenly isn't such a 
bad idea. 

THIS DEBUGGER’S FOR YOU 

Announcing the 386 PROBE 1 ' 1 Bugbusler,*from Atron. Nine 
of the top-ten software developers sleep better at night 
because of A Iron hard ware-assisted debuggers. Because they 
can set real-time breakpoints which instantly detect memory 
reads and writes. 

Now, with the 386 PROBE, you have the capability to set a 
qualified breakpoint, so the breakpoint triggers only if the 
events are coming from the w r rong procedures. So you don't 
have to be halted by breakpoints from legitimate areas. You 
can even detect ubscure, sequence-dependent problems by 
stopping a breakpoint only after a specific chain of events has 
occurred in a specific order. 



Then, so you can look at the cause of the problem, the 386 
PROBE automatically stores the last 2K cycles of program 
execution. Although other debuggers may try to do the same 
thing, Atron is the only company in the world to dequeue the 
pipelined trace data so you can easily understand it. 

Finally, 386 PROBE's megabyte of hidden, write-protec ted 
memory stores your symbol table and debugger. So your bug 
can't roach the debugger And so you have room enough to 
debug a really big program. 


COULD A GOOD NIGHT’S SLEEP 
PUT YUU IN THE TOP TEN? 




FEDEX 


Look at it this way Nine of the top-ten software products in 
any given category were created by Atron customers. Maybe 
their edge is — a good nighfs sleep. 

Call and get your free, 56-page bugbusting bible today. 
And if you're in the middle^ ft of a nightmare right now, 

give us a purchase order 
number. We’ll 

you a sweet dream. 


BlIGBUSTERS 


A division of Northwest Instrument Systems, Inc. 
Saratoga Office Center * 12950 Saratoga Avenue 
Saratoga, CA 95070 # Call 408/253-5933 today. 


*Ver>Hins fur COMPAQ, PSC-WOs and compatible* Copyright ■ I9K7 by Arran. 386 PROBE js m Trademark oCArticm. Call 44-2-855-888. m the UK and 49-8-98.5-8020 in West Germany 
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What’s New 


SYSTEMS 



MIDI Meets DOS 
in a Laptop 

Y amaha Music intro¬ 
duced an MS-DOS-com¬ 
patible laptop that's designed 
specifically for professional 
musicians* 

At first glance, the Cl 
seems no different from a stan¬ 
dard laptop* 

An 8- or 10-MHz Intel 
80286 microprocessor is cou¬ 
pled with 64K bytes of ROM, 
640K bytes of RAM {upgrad¬ 
able to 1 or 2*5 megabytes), 
and two 720K-byte 3 l^-inch 
floppy disk drives (or an op¬ 
tional 20-megabyte hard disk 
drive/720K-byte floppy disk 
drive configuration). 

The backlit digital liquid 
crystal display offers 640- by 
400-pixel resolution, and you 
can connect an external 
monitor. 

Several features, however, 
distinguish this machine. The 
first is MIDI compatibility, 
which you can access through 
the 11 MIDI ports (2 in, 1 
through, and 8 out) that line 
the back of the 15- by 15- by 
3-inch, 18-pound machine. 

There's built-in tape syn¬ 
chronization functionality and 
two sliders on the side of the 
keyboard for pitch bend, vol¬ 
ume, tempo, and other func¬ 
tions that work off music- 
specific software packages* 
Music-specific hardware 
includes a chip that gives the 
Cl a system timer. 

Also, Yamaha claims that 
about two dozen third-party 
software manufacturers are 
ready to deliver as many as 
100 programs* 

Price; $2995; $3995 with 
hard disk drive option. 
Contact: Yamaha Music 
Corp., USA, P.Q. Box 6600, 
Buena Park, CA 90622, 
(714)522-9011* 

Inquiry 753. 


Apple Joins the 
68030 Bandwagon 

A new CPU, floating¬ 
point coprocessor, and 
floppy disk drive controller 
mark the advanced technology 
Apple Computer is promot¬ 
ing with the introduction of the 
MacIIX computer. 

Motorola's 16-MHz 68030 
microprocessor has separate 
instruction and data caches 
and includes Paged Memory 
Management hardware that 
supports shared memory and 
virtual memory. It also 
includes the latest-genera¬ 
tion 68882 floating-point 
coprocessor. 

Apple says the new floppy 
disk drive controller and its 
1,44-megabyte 3 ^-inch flop¬ 
py diskdrive, called Super- 
Drive, can format and read/ 


write both 400K-byte and 
800K-byte Apple floppy 
disks as well as MS-DOS and 
OS/2 720K-byte and 1*44- 
megabyte floppy disks. 

Two drive configurations 
are available: one 1,44-mega- 
byte floppy disk drive, or one 
1.44-megabyte floppy disk 
drive and an internal 80- 
megabyte SCSI hard disk 
drive. 

The Mac IIX will run 
Apple's operating system ver¬ 
sion 6*0, Inside the Mac II- 
size, 25-pound Mac IIX are 4 
megabytes of on-board RAM 
(expandable to 8 megabytes). 
Monitor and keyboard are 
options* 

Price: $7769; $9369 with 80- 
megabyte hard disk drive. 
Contact: Apple Computer* 
Inc., 20525 Mariani Ave*, 
Cupertino, CA 95014, (408) 
996-1010. 

Inquiry 751. 


SEND US YOUR NEW PRODUCT RELEASE 

We r d tike to consider your product for publication. Send us full 
information, including its price, ship date, and an address and 
telephone number where readers can get further information. Send 
to New Products Editor, BYTE, One Phoenix Mill Lane , Peter¬ 
borough, NH 03458. Information contained in these items is based 
on manufacturers 9 written statements and/or telephone interviews 
with BYTE reporters. BYTE has not formally reviewed each product 
mentioned. These items, along with additional new product 
announcements, are posted regularly on BIX in the microbytes, sw 
and microbytes, hw conferences. 


Wang Supermicro 
Runs Its Own VS 
and Unix 

T hree VS 5000 micropro¬ 
cessor chips provide the 
Wang VS 5000 with 25 to 
33,3 MHz of no-wait-state per¬ 
formance, On each of these 
scalable CMOS chips is an en¬ 
tire Wang VS instruction set* 
which the company claims is a 
variant of the IBM 370 main¬ 
frame instruction set* 

Wang's VS operating sys¬ 
tem comes standard, but a 
Unix-based system called the 
VS IN/ix is available as an op¬ 
tion* All systems are shipped 
with a 1,2-megabyte 5 H-inch 
floppy disk drive* Each can 
also be equipped with one full- 
height hard disk drive, and 
one or two half-height hard 
diskdrives, or half-height 
streaming tape drives. 

Model 30 operates at 25 
MHz and can handle as many 
as six terminals. It sports 1 
or 2 megabytes of RAM and a 
72-megabyte or 145-mega¬ 
byte hard disk drive. 

Model 40 operates at 25 
MHz, but it handles up to 16 
users, with each system con¬ 
taining 2 megabytes of RAM 
(upgradable to 8) and your 
choice of a 72-, 145-, or 326- 
megabyte hard disk drive. 

Model 50 operates at 28.6 
MHz for up to 32 terminals 
with 2 megabytes of RAM 
{upgradable to 8), and any of 
the three hard disk drives. 
Price: Model 30* $8800 to 
$13,900; Model 40, $15,200 
to $41,100; Model 50, 
$26,200to $52,100. 

Contact: Wang Laboratories, 
Inc*, One Industrial Ave,, 
Lowell, MA 01851, (508) 
459-5000. 

Inquiry 752. 

continued 


NOVEMBER 1988 * BYTE 67 













WHAT’S NEW 


PERIPHERALS 



Erasable 

Technology Meets 
Optical Storage 

D ISCUS Rewritable is a 
magneto-optical disk sub¬ 
system that's compatible with 
all MS-DOS- and OS/2-based 
systems* 

It’s a 5 X A -inch, 650-mega- 
byte subsystem that's compat¬ 
ible with the manufacturer's 
WORM and CD-ROM drives* 
Operation of the DISCUS is 
the same as a hard disk drive, 
except that the optical car¬ 
tridges are removable. The 
AGADrive SCSI host adapter 
is installed in a full-length AT 
or PS/2 (Micro Channel) 
slot. 

The system reads data 
from the 3M-designed remov¬ 
able cartridges using an 800- 
nanometer, 20-milliwatt semi¬ 
conductor laser diode. The 
cartridges have a polycarbon¬ 
ate chemical substrate that 
sandwiches a thin film of 
“earthen" elements. The 
laser polarizes (deflects) tiny 
elements on the thin film* 
making the writing magneto¬ 
optical. All reads are optical. 
Price: $4995; $250 for 
cartridges. 

Contact: Advanced Graphic 
Applications, Inc., 90 Fifth 
Ave., New York, NY 10011, 
(212) 337-4200. 

Inquiry 757- 


PC-Based CAD 
Peripheral 
for 2 Y 2 -D 

dra Systems' new PC- 
based CAD peripheral. 
Acclaim!, has roughly one- 
third the storage capacity of its 
minicomputer-based (CAD) 
System 3000. 

Both systems have 2^-di¬ 
mensional (2-D that can be 
viewed from multiple x> y t 
and z axes) functionality. Both 
have a quick response time of 
about second. Both func¬ 
tions are perfect for the engi¬ 
neer designing the nuts-and- 
bolts-type components 
necessary in any manufactur¬ 
ing facility. 

Files can be shared with 


other Acclaim! systems, with 
PCs, or with the Adra 3000 
via Transmission Control 
Protocol/Internet Protocol 
(TCP/IP) Ethernet or 360K- 
byte floppy disks. Acclaim! 
can also be linked to an Adra 
file server for a multiple 
workstation environment. 

Applications software is 
Adra's Cadra-Il, version 6.0, 
which works with MS-DOS 
3.1 or higher and with IBM 
PC, XT, and AT compat¬ 
ibles, including PS/2s. 

Compatible computers 
must have at least 20 mega¬ 
bytes of hard disk capacity, a 
graphics display (EGA and 
VGA monitors with 1024- by 
768-pixel resolution are sup¬ 
ported), a keyboard, and a 
mouse or tablet. 

Adra also sells a complete 


system, which includes a 10- 
MHz 80286-based PC (or a 
16-MHz 80386-based ma¬ 
chine), Acclaim!, a 15-inch 
VGA color display, and a 40- 
megabyte hard disk drive. 
Options include a 19-inch 
1024- by 768-pixel display, a 
data tablet and stylus, and a 
40-megabyte tape backup. 
Price: $10,795 to add Ac¬ 
claim! to your existing system; 
$14,995 with an 80286 pack¬ 
age; $17,995 with an 80386 
package. 

Contact: Adra Systems, 

Inc., 59 Technology Dr., 
Lowell, MA 01851, (508) 
937-3700, 

Inquiry 758. 


WORMs That 
Slither Faster 

M aximum Storage is 

banking on the idea that 
a permanent WORM (write 
once, read many times) media 
will be used for years to 
come. 

The 500-megabyte APX- 
4000 device is the company’s 
second offering with non¬ 
erasable permanence in mind 
(it is conservatively estimat¬ 
ed to last more than 10 years). 

The APX-4000, a 5 !4-inch 
unit, is coupled with the com¬ 
pany's proprietary software 
for 28-millisecond access lime 
resulting from both coarse- 
seek and fine-seek motors. 
Each drive comes standard 
with a controller card (XT- and 
AT-compatible) and an en¬ 
hanced small device interface 
port. 

Price: External version, 

$4450; internal version, 

$4250; double-sided car¬ 
tridges, $175; single-sided, 
$125. 

Contact: Maximum Storage, 
Inc., 5025 Centennial Blvd., 
Colorado Springs, CO 
80919, (719)531-6888. 
Inquiry 756, 

continued 


RS-232C Modem Doesn’t Hog Your RS-232C Port 


T he XE2400FT is a com¬ 
pact 2400-bps modem 
that requires no XT- or AT- 
comparible slots. It doesn't 
even use up your RS-232C 
port. 

If your R3-232C port is al¬ 
ready occupied, you simply 
unplug that device, plug the 
XE2400FT into your com¬ 
puter's RS-232C port, and 
plug the other peripheral 
into the XE2400FT's RS- 
232C port. This arrange¬ 


ment gives the Xecom-de- 
signed modem the ability to 
receive and transmit through 
the telephone lines. Or you 
can flip a switch and be in di¬ 
rect contact with a printer, a 
mouse, another computer, 
or any other serial periph¬ 
eral device. 

The XE2400FT includes 
many functions. It’s com¬ 
patible with the Hayes AT 
command set, and it features 
auto-answer, auto-baud. 


auto-dial, and redial func¬ 
tions. It also has a fully pro¬ 
grammable set of S registers, 
for programming the num¬ 
ber of rings or dialing rime 
delay, for example. 

Price: $349 with communi¬ 
cations software; $477 with 
a serial mouse and compat¬ 
ible software. 

Contact: Xecom, Inc., 374 
Turquoise St., Milpitas, CA 
95035, (408) 945-6640. 

Inquiry 755. 
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Your paaorours? 


If you perform 
calculations, the answer 
is obvious. 

MathCAD 2.0. 

It's everything 
you appreciate about 
working on a scratch¬ 
pad-simple, free-form 
math-and more. More 
speed. More accuracy. 

More flexibility. 

Just define your 
variables and enter your 
formulas anywhere on the screen. MathCAD 
formats your equations as they’re typed. 
Instantly calculates the results. And displays 
them exactly as you're used to seeing them- 
in real math notation, as numbers, tables 
or graphs. 

MathCAD is more than an equation 
solver. Like a scratchpad, it allows you to add 


text anywhere to 
support your work, 
and see and record 
every step You can 
try an unlimited 
number of what-ifs. 
And print your 
entire calculation as 
an integrated docu¬ 
ment that anyone 
can understand. 

Plus, MathCAD 
is loaded with powerful 
built-in features. In addition to the usual trig¬ 
onometric and exponential functions, it 
includes built-in statistical functions, cubic 
splines, Fourier transforms, and more. It also 
handles complex numbers and unit conver¬ 
sions in a completely transparent way. 

Yet, MathCAD is so easy to learn, you’ll 
be using its full power an hour after you begin. 


What more could you ask for? How 
about the exciting new features we’ve just 
added to MathCAD 2.0... 

• Built-in equation solver 

• Full matrix operations 

* Two to four times increase in 
calculating speed 

* Easier full-page text processing 

* Auto-scaled plots 

* Memory enhancements 

• Additional printer and plotter 
support 

• And more. 

If you’re tired of doing calculations by 
hand or writing and debugging programs, 
come on over to our pad. MathCAD. The 
Electronic Scratchpad. 

Call for a detailed spec sheet and the 
name of a MathCAD dealer near you. 
1-800-MathCAD (In MA: 617-577-1017). 



© 1937 MalhSofL Inc. 


Requires IBM PC® or compatible, 512KB RAM, graphics card 


IBM PC® International Business Machines Corporallon. 
MnrhCAlO* MadhSoft, Jnt 


MathCAD' 

MathSoft, Inc,, One Kendall Sq„ Cambridge, MA 02139 
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WHAT’S NEW 


Bring MS-DOS 
to Your Mac 

T wo coprocessor boards 
allow the Macintosh SE 
and II to run MS-DOS appli¬ 
cations easily, the manufac¬ 
turer claims. Each fits in a 
single expansion slot and in¬ 
cludes a parallel port for 
IBM PC-compatible printers 
and a serial port for RS-232C 
devices. All you need to add is 
the operating systems. 

MAC/DOS SE, which is 
based on Intel's 8086, comes 
with disk-transfer and file- 
conversion utilities. These per¬ 
mit you to transfer files di¬ 
rectly, without having to use 
an externa] 5 U-inch f loppy 
disk drive. The SE board also 
supports Macintosh features 
(such as font style and size se¬ 
lection for desktop publish¬ 
ing, Multifinder and Switcher, 
and many Macintosh desk ac¬ 
cessories) while operating in 
the DOS environment. 

Memory is 128K bytes of 
RAM, upgradable to 512K. 
Macintosh disk drives are as¬ 
signed and used as DOS disk 
drives using a logical format. 
The SE's hard disk drive is 
partition-configurable from 1 
to 32 megabytes. 

The MAC/DOS II copro¬ 
cessing board, which is based 
on Inters 80286, includes 1 
megabyte of expansion mem¬ 
ory (upgradable to 2 mega¬ 
bytes) you can use for the Mac 
when you're not using it to 
run MS-DOS applications. Be¬ 
sides the parallel and serial 
ports, there’s an optional 
80287 math coprocessor 
socket. 

Price: MAC/DOS SE with 
I28K bytes of RAM ,$795; 
with 5I2K, $1195; MAC/ 

DOS II with 1 megabyte of 
RAM, $1495. 

Contact: PerfecTek Corp. t 
1455 McCarthy Blvd., Mil¬ 
pitas, CA 95035, (408) 
263-7757. 

Inquiry 760* 


ADD-INS 



NuView Images 
the Mac II 

ST Research has an 8-, 
16-, and 24-bit color 
image-capture card for the 
Mac II that digitizes and 
manipulates images from 
NTSC- and RGB-standard 
sources. Typical applications 
vary from desktop presentation 
and publishing to medical 
imaging and industrial 
inspection. 


After capturing the image, 
the single-slot board displays it 
with up to 640- by 480-pixel 
resolution through any Apple- 
compatible video display card 
(which Apple sells for $599). 
The image can subsequently 
be displayed (digitized to fit 
within multiple windows of 
any size), manipulated, stored, 
printed, or transferred to 
graphics applications. 

Key features include real- 
time hardware panning and 
zooming, clipping, and 
masking. Capture rate is 30 



CATV-Delivered Video Meets the PC 


O ne of the first consum¬ 
er products involving 
data processing of cable te¬ 
levision-delivered video 
is now available from Cable- 
soft. 

LiveWire allows you to 
keep up with you r stock mar¬ 
ket portfolio through the Fi¬ 
nancial News Network while 
you're in an application in 
the DOS environment. Any 
time your PC, XT, AT, or 
compatible is tuned into 
FNN, delivered by your 
local cable television fran¬ 
chise, you've got the most 
up-to-date stock quotes 
available. 

Coprocessor multitasking 
allows LiveWire to signal 


you from within your appli¬ 
cation to buy, sell, stop buy¬ 
ing, or stop selling when 
prices reach preset levels. 
Included software allows 
for multiple portfolio man¬ 
agement with cash account¬ 
ing. There's 64K bytes of 
ROM and 8K bytes of RAM 
for storage of historical data 
for securities, indexes, and 
portfolios. Software is in¬ 
cluded for some technical 
analyses of the historical 
data. 

Price: $995. 

Contact: CableSoft, Inc., 
307 West Burlington Ave., 
Fairfield, Iowa 52556, (515) 
472-8393. 

Inquiry 761, 


frames per second. The 
frame buffer is 1.5 megabytes 
of RAM, and the system pal¬ 
ette has up to 16.7 million 
colors. 

Price: $2099. 

Contact: AST Research, 

Inc. ,2121 Alton Ave., Irvine, 
CA 92714, (714) 863-9991. 

Enquiry 763, 


LIM/EMS4.0 
Boards from Intel 

A bove Board Plus and 

Above Board Plus I/O arc 
Intel products supporting the 
Lotus/Intel/Microsoft Ex¬ 
panded Memory Specifica¬ 
tion (LIM/EMS) 4.0 and OS/2 
hardware for multitasking ca¬ 
pability above 64GK bytes on 
the IBM PC, XT, AT, non- 
Micro Channel PS/2s, and 
compatibles. 

LIM/EMS offers access to 
32 megabytes rather than the 
conventional 640K-byte limit 
that can be accessed by appli¬ 
cations and utilities such as 
RAM disks and print spoolers. 
Since LIM/EMS 4.0 was re¬ 
leased, more than a dozen 
software packages have been 
revised to support the 
specification. 

With LIM/EMS and a pig¬ 
gyback card, Above Board 
Plus offers access to 8 mega¬ 
bytes. Memory on Above 
Board Plus can also be con¬ 
figured to OS/2, or extended 
memory. 

Above Board Plus I/O 
comes standard with one serial 
and one parallel port. 

Price: Above Board Plus, 

$745; Above Board Plus I/O, 
$895; piggyback memory 
board configured with 2 mega¬ 
bytes, $2195. 

Contact: Intel PCEO, Mail 
Stop C03-07, 5200 Northeast 
Elam Young Pkwy., Hills¬ 
boro, OR 97124, (800)538- 
3373. 

Inquiry 762. 

continued 
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It’s Easy To See Why Quattro 
Is The Spreadsheet Of Choice! 


In fact, it's hard not to see. 

Because one look at Quattro* shows 
you a lot more for your money. 

More speed, more power, and the 
most spectacular presentation- 
duality graphics anywhere- 
built in. 

Dazzling and diverse 

If you went out looking, you’d 
be hard pressed to find spreadsheet 
graphics as dazzling and diverse 
as Quattro’s. If you did, they'd be 
in a separate standalone package 
with a separate standalone price. 
And they still wouldn’t be inte¬ 
grated with your spreadsheet’s 
menu commands the way 
Quattro’s are. 

Brilliance built in 

Quattro lets you choose from 10 
different types of presentation- 
quality graphs and a huge selection 
of fonts, fill patterns and colors. 

Quattro supports PostScript* too. 
So you can use today’s most popu¬ 
lar laser printers and typesetters to 
make your work—and yourself— 
look positively brilliant. 
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Hard copy made easy 

Quattro makes it easy to get hard 
copies of your graphics—with a 
printer or plotter, directly from the 
spreadsheet. In fact, you don’t even 
have to leave the spreadsheet, 

Seeing is believing! 

Dazzling graphics are just one 
of Quattro’s eye-opening features: 
your dealer can show you the 
others. Quattro is easy to use and 
fully compatible: it even accepts 
familiar 1-2-3* compatible com¬ 
mands and uses data files created 
with other spreadsheets and data¬ 
bases. But Quattro gives you a lot 
more—in fact, twice the speed and 
power of the old standard. For only 
half the price. 

60-Day Money-back Guarantee* 

For the dealer nearest you 
call (800) 543-7543 
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44 Quattro contains the most com¬ 
prehensive presentation graphics 
capability available in a spread¬ 
sheet ... The graphs Quattro can 
produce surpass even those avail¬ 
able through add-on products like 
Lotus Graphwriter or Freelance 
Plus, If Borland wanted to, it could 
certainly sell the graphics portion 
of the spreadsheet on its own merit 
as a standalone graphics application. 

Robert Alonzo, Personal Computing 

Quattro’s presentation-quality gra¬ 
phics output capabilities rival 
those that 1-2-3 can obtain only in 
conjunction with separate presenta¬ 
tion graphics software ... For me, 
at least, Quattro has certainly 
become the character-oriented 
spreadsheet program of choice. 

William Zachmann, Computerworld 

In the few years since Lotus Devel¬ 
opment Corp. introduced 1-2-3, 
many companies have attempted to 
unseat the king of the spreadsheet 
hill. The latest contender, Borland 
International Inc.’s Quattro, suc¬ 
ceeds where other spreadsheet 
packages have failed ... Quattro is 
at least two steps ahead of 1-2-3. 

Ricardo Birmele, PCResource 99 







WHAT’S NEW 


Gateway Merges 
Token Ring and 
Ethernet 

I f you have PCs on both 
token rings and Ethernets, 
Harris Corp. has the Super- 
Net Gateway to connect both 
types of local-area networks 
together while providing you 
with an instant upgrade path 
to the minicomputer and main¬ 
frame worlds. 

It allows you to hotkey 
from PC applications (through 
either your token ring or 
Ethernet) to other PC applica¬ 
tions and in turn to main¬ 
frame applications, and vice 
versa, through the most stan¬ 
dard protocols, like TCP/IP 
and SNA. 

PCs, 3270 coaxial termi¬ 
nals, asynchronous terminals, 
it doesn’t matter. IBM hosts, 
async hosts, Unix, MS-DOS. 
Same thing. A few of the 
issues Harris has addressed are 
terminal emulation, file 
transfer, and program-to-pro- 
gram communications. 

In its base configuration, 
Mode! 20 is a 16-MHz, 80386- 
based server. Harris sells it 
stripped down with 4 mega¬ 
bytes of RAM; a 1.2-mega- 
byte floppy disk drive; a 40- 
megabyte hard disk drive; a 
150-megabyte tape drive; con¬ 
sole; diagnostic modem; one 
32-bit, four 16-bit, and two 8- 
bit slots; and a Unix license. 
Model 30 is based on a 20- 
MHz 80386 microprocessor. It 
has 4 megabytes of RAM and 
comes standard with an 80- 
megabyte hard disk drive 
and four 32-bit, five 16-bit, 
and three 8-bit expansion 
slots. 

Both models operate under 
Unix System V with “MS- 
DOS as a guest.” 

Price: Model 20, under 
$14,000; Model 30, $21,000. 
Contact: Harris Corp., Data 
Communications Division, 
16001 Dallas Pkwy., Dallas, 
TX 75248, (214) 386-2000. 
Inquiry 764* 
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Harris links token rings , Ethernets, and more. 


Ethernet Learns 
LocalTalk, and Vice 
Versa 

F astPath 4 is designed to 
provide a gateway between 
Ethernet and Apple's Local- 
Talk, using either thin or stan¬ 
dard coaxial cabling. 

Compared to the previous 
Kinetics' Ethernet/LocalTalk 
gateway, memory for pro¬ 
cessing and buffers between 
the 10-megabit-per- second 
data-transfer rate and the 230- 
kilobit-per-second data- 
transfer rate has been beefed 
up to 256K bytes, upgradable 
to 512K. 

Optional configuration 
and network-management soft¬ 
ware, called K-Star, can be 
loaded to FastPath 4 from any 
Macintosh on the network. 
Automatic address manage¬ 
ment is also provided with K- 
Star, allowing Internet Proto¬ 
col (IP) addresses, which are 
necessary for communication 
with an Ethernet host speak¬ 
ing Transmission Control 
Protocol/lntemet Protocol 
(TCP/IP). 

Price: $2495. 

Contact: Kinetics, Inc., 

2540 Camino Diablo, Walnut 
Creek, CA 94596, (800) 433- 
4608; in California, (415) 947- 
0998. 

Inquiry 852. 


T he GatorBox provides an 

I Aperture File Protocol 
(APP) to Network File Sys¬ 
tem (NFS) protocol translation 
to a LocalTaik-to-Ethernet 
gateway. Cayman Systems 
claims. 

This precludes the need to 
install any software on the 
AFP clients or the NFS 
servers. This functionality 
allows Macintoshes running 
Apple's AppleShare worksta¬ 
tion software to always “see" 
NFS servers as AppleShare 
servers. NFS servers simi¬ 
larly see each Macintosh that 
uses the GatorBox as an ordi¬ 
nary NFS client. 

Price: $3495. 

Contact: Cayman Systems, 
Inc., University Park at MIT, 
26 Lansdowne St., Cam¬ 
bridge, MA 02139, (617) 
494-1999. 

Inquiry 767. 


Increase AppleTalk 
Beyond 230K bps 

D aynaTalk, a connector 
box for Apple Macin¬ 
toshes and IBM PC, XT, AT, 
PS/2s (Models 25 and 30), and 
compatibles, increases data 
rates beyond the 230,000 bps 
of LocalTalk. 

Data rates depend on the 
bus structure, according to 
manufacturer Dayna Com¬ 
munications. That means that 
this connector box increases 
the data-transfer rate to 750K 


bps when coupled with a Mac 
Plus, BOOK bps with the Mac 
SE, and 850K bps with the 
Mac n* 

The AT bus allows the 
connector box to boost the 
data-transfer rate to 1.7 mega¬ 
bits per second. One connector 
box is required between each 
LocalTalk machine, or the 
data rate will default to 230K 
bps. Several network operating 
systems are supported, in¬ 
cluding AppleShare, NetWare, 
and TOPS. 

Price: Macintosh version, 
$189; IBM version, $289. 
Contact: Dayna Communi¬ 
cations, Inc., 50 South Main 
St., Fifth Floor, Salt Lake 
City, UT 84144, (801) 
531-0203. 

Inquiry 766. 


Token-Ring Device 
Adds to Number 
of PCs per Node 

O ne Local Ring Hub 
from Madge Networks 
lets you add four PCs 
(equipped with token-ring 
cards) to the twisted-pair ca¬ 
bling between a token-ring 
multiple-access unit (MAU) 
and the PC on your desk. 

Token-ring MAUs, which 
are generally placed in wiring 
closets up to 100 meters from 
the PCs, are standard equip¬ 
ment on a token-ring local- 
area network—the second most 
popular LAN. 

Daisy chain up to two hubs 
off the first one and you can 
support a total of 10 PCs 
within that same 100 meters 
of cabling. 

Price: $445. 

Contact: Madge Networks, 
Inc., 534 Salem Ave. SW, 
Roanoke, VA 24016, (800) 
876-2343; in Virginia, (703) 
982-0638. 

Inquiry 765. 

continued 
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1-800-821-0806 
1-800-821-0807 in California 
See Everex Products at Comdex 
Las Vegas Hilton, Booth H8406 
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A child doesn’t under¬ 
stand a hard disk crash. 
To her, lost data only 
means her mother won’t 
be home until late. 


At Everex, we know that 
lost data means more than 
just time and money. That’s 
why we make 
a complete 
line of high 
quality tape 
backup pro¬ 
ducts. We 
don’t cut 
corners when 
the security of your data is 
at stake. 


You don’t get a second 
chance to recover what 
you’ve already lost. 


Everex tape backup 
systems. Because little girls 
can’t wait. 
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ClearCase " Mouse-Special Edition From Logitech. 

To celebrate the shipment of our two millionth mouse, we 
• took the covers off our winning technology 

But this mouse is a lot more than just a pretty case. It's 
compatible with virtually all mouse-based programs, plus you 
can program it to "mousiff" any keyboard-based application. 
And it doesn't need resetting when you switch programs. 

High resolution, adjustable cursor control, and a program¬ 
mable 9,600 baud rate let you move the cursor quickly and 
accurately, even on detailed graphics-perfect for applications 



for Christmas. 



like PaintShow w which, it so happens, comes with your 
ClearCase Mouse. 


You get everything for $149. The package includes: the 
Logitech ClearCase Mouse for IBM PC, XT or AT and PS/2 or 
100% compatibles; a 9-25 pin adapter; Plus Package 'software; 
and Logitech PaintShow(which requires agiaphics card). 


Pick up the ClearCase Mouse 
atyour computer dealer, 

oi call: 800 - 231 - 7717 . . ✓-v ** ■\i~rr - \i i 

(In California call Lx^/wl I tOM 

800 - 552 - 8885 . ) Personal Peripherals. Worldwide. 
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Tablet Features 

Absolute 

Positioning 

K urta's intelligent graph¬ 
ics tablets, called IS/ADB 
input systems, plug directly 
into the Apple Desktop bus on 
the Mac II and SE (leaving 
serial ports free). 

There are three features 
novel to this pointer/tablet 
combination (with corded 
pen and interface software). 
Each unit incorporates abso¬ 
lute positioning, macro com¬ 
mands, and keys to scale 
your work to fit the size of the 
screen or window you are 
using. 

Absolute positioning 
means that every point on the 
tablet corresponds exactly to 
a point on the screen, whether 
you're using the by 11- 
inch, the 12- by 12-inch, or the 
12- by 17-inch tablet. The 
tablet can also handle up to W- 
inch-thick documents. 

Along the top of the tablets 
are 23 programmable function 
keys, which can be loaded 
with macros such as “align, 
save, and print." Loading the 
keys with macros is a function 
of Apple's MacroMaker, 
which is designed so you don't 
have to pull down multiple 
menus every time you do a 
standard set of commands. 

Of the five scale functions 
available, Std scales the tablet 
itself to an Apple-defined ac¬ 
tive screen, and Win scales the 
tablet to whatever window is 


active, for example. 

Optional equipment in¬ 
cludes cordless pens and 
corded or cordless four-but¬ 
ton cursors, with buttons that 
can be programmed to exe¬ 
cute command sequences just 
like the function keys. 

Price: 8V2- by 11-inch tablet, 
$395; 12-by 12-inch tablet, 
$595; 12-by 17-inch tablet, 
$965; to upgrade models pur¬ 
chased before August, $50. 
Free upgrade for models pur¬ 
chased in August and 
September, 

Contact: Kurta Corp,, 4610 
South 35th St., Phoenix, AZ 
85040, (602) 276-5533. 

Inquiry 768. 


Bright Future 
for GW3 

G W3 introduced a single 
board computer for in¬ 
dustrial control problems. 
Motorola's 68020 and 68881 
are the CPU and floating 
point-processor. 

The SBC-20 includes 
128K bytes to 2 megabytes of 
RAM, an EPROM socket, 
two asynchronous serial ports, 
and six interrupt levels. 

Key features of the SBC- 
20 include the following: 32- 
bit data path to on-board 
RAM, 32-bit data path to on¬ 


board floating-point proces¬ 
sor, and a real-time multitask¬ 
ing executive in EPROM that 
includes file management and 
multitasking BASIC. 

Price: $764 to $1440. 

Contact: GW3, Inc., 7623 
Fullerton Rd., Springfield, VA 
22153, (703) 451-2043. 
Inquiry 771, 


More Accurate 
Than Your Standard 
Rodents 

T hanks to optical technol¬ 
ogy and software, nine 
speed settings and effective 
resolution of 2000 counts per 
inch are available through 
MSC Technologies' Microsoft- 
compatible PC Mouse II, Ac¬ 
tual resolution is 200 counts 
per inch without the 
software. 

It connects to your serial 
port through a 9-foot cable and 
includes an 11.8K-byte 
driver for your CONFIG.SYS 
file. It's compatible with the 
IBM PC, XT, AT, and compat¬ 
ibles and features an auto¬ 
matic install program, design¬ 
er pop-up menus, and a menu 
compiler. Standard accessories 
include a mouse pad and PC 
Paint Plus graphics software. 
Price: $149; $179 bundled 
with Autosketch. 

Contact: MSC Technol¬ 
ogies, Inc., 47505 Seabridge 
Dr,, Fremont, CA 94538 
(415) 656-1117. 

Inquiry 769, 

continued 


Multiply Lab Instruments by One Macintosh 


T he MacAdios II Jr and 
Maclnstruments soft¬ 
ware from GW Instruments 
lets your Mac U emulate os¬ 
cilloscopes, scan-line re¬ 
corders, chart recorders, 
and other types of common 
laboratory equipment. 

This configuration gives 
the analog and digital I/O 


board the ability to record 
one channel at 25,000 sam¬ 
ples per second while 
concurrently plotting to the 
screen. 

The MacAdios II Jr plugs 
into one of the Mac II ex¬ 
pansion slots. It is then ready 
to provide 16 analog input 
channels, 2 analog output 


channels, 8 digital input 
channels, 8 digital output 
channels, and three counter/ 
timer channels. 

Optional TurboDriver 
software is capable of digi¬ 
tizing waveforms at up to 833 
kHz in the oscilloscope 
mode, 25 MHz in the chart 
recorder mode, 60 Hz in the 


scrolling strip chart recorder 
mode, and 16 kHz in the 
scan-line recorder mode. 
Price: $890, not including 
software. 

Contact: GW Instruments, 
Inc., 35 Medford St., Som¬ 
erville, MA 02143, (617) 
625-4096. 

Inquiry 770* 
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for $1295.* and get SQl.*Tutor free. 

According to PC Week, Professional 
ORACLE is “the most versatile data¬ 
base management svstem available 


standard data management language 
first delivered by Oracle. Why? 
Because one SQL statement replaces 
up to 20 lines of dBASE code. And 


iflOO-OBAClEl, ext .* 


fnctuSM is mv LJ tfuxk o 
□ AM DT. crcdiu'ard ftumllr antt 


and distributed 
databases use SQL 
—exclusively. 

Now you can 
turn your PC into 
a SQL trainer that 
will make you a 
database top gun: 
Introducing 
SQL*Tutor from 
Oracle, only $199. 


Lost that Lovin’ Feeling 
for dBASE? 

Everybody has. And now. they’re 
learning SQL. SQL*Tutor is the per¬ 
fect way to get ready for the emerging 
SQL database world. Use it to intro¬ 
duce SQL to your entire organization, 
to offer SQL refresher courses, or as 
a supplement to documentation. 


Become an instant SQL ace. 

After using SQL*Tutor, you’ll be aide to; 

• Construct simple and complex querie; 

• Create tables, views and indexes 

■ Manipulate information in data tables 

• Create reports 

• Use ORACLE’S powerful SQL 
extensions 


pSQL database 
"engine, utilities 
and Oracle’s 
4th-gencration 
application 
development 
tools. 
Professional 
ORACLE is 
network-ready 
and is the same 
ORACLE that 
runs on minis and mainframes. Use it 
as your standard PC workgroup data¬ 
base, and to provide connectivity to 
corporate data. 

Call 1-800-GRACLE1, ext. 4909 today. 
Or fill out and AIR MAIL the attached 
coupon. So your squadron can fly 
the latest database technologv into 
the 1990s. 


□: $199 for online SQL*Tucor and Imroducm 
SQL so 1 can start developing in SQL 

□ S1295 for Profession n! ORACLE, which 
includes SQL-Tutor 

$ _ Please add; appropriate sales tax. 

$_ Total, \ understand Oracle pays 

shipping, and this offer is valid in 
the U.5, only. 


coMPwr 

.STHFFT i.hi^C 


-Qu^SOiVIE BVfE 


Copyright © by Oficle Cflrp&mlxjjfi 
ORACLE is a regi'jlered trademark iol Oracle Cor-poralkMi 
riBA^fc A atrariamnrk pi AshlOO fslfl 
"Requires an 80236130386 PC with 640 KB ftAM plus 
1 MB <A ojdandad memory, furwying □05-10 + TRBa 



COM PATIBI LfTY * PO RTAB ILHY * CON N ECTABILITY ^ Davis Dove. Buimoot; ga 940*2 - Wodd need qu ortsrs 

141 ^596-6003 ■ Calgary (403126S-2622 • Ottawa (6* 3) 23ST23S1 ■ 
Quebec (St 4) 337 0755 ■ Toronto 14 16} 596-77 SC ■ ORACLE Systems 
Australia 6--2-959'S08* - ORACLE Europe 44 ' SMB 691 • * 

ORACLE Systems. Hong Kong 652-5-266346 


Call 1-800-0RACLE1, ext. 4909 today. 
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WHAT'S NEW 


SOFTWARE • PROGRAMMING 



Finding It All 
On-Line 

I f you’re the type of pro¬ 
grammer who spends more 
time trying to find obscure 
entries in manuals (or trying to 
find the books themselves) 
than writing code, Microsoft 
has a new product that’s de¬ 
signed to make your life easier 
and more productive. The 
Microsoft Programmer’s Li¬ 
brary (MPL) is a CD-ROM 
that gives you immediate on¬ 
line access to a comprehen¬ 
sive collection of books, tech¬ 
nical manuals, and sample 
programs* 

The MPL contains 48 
books and technical manuals 
that are grouped into nine 
different categories: OS/2, 
Windows, MS-DOS, C, 
BASIC, Microsoft Macro As¬ 
sembler, Pascal, FORTRAN, 
and hardware* 

Each category has all the 
technical manuals for the lan¬ 
guages and operating sys¬ 
tems, as well as sample code 
organized into multiple files 
that are indexed and cross- 
referenced. 

Also included are several 
books, including Inside OS/2 , 
Programming Windows , The 
MS-DOS Encyclopedia , Ad¬ 
vanced MS-DOS , Proficient 
C* and Programmer 's Guide 
To PC and PS/2 Video 
Systems , 

The MPL is memory-resi¬ 


dent, and Microsoft says it’s 
compatible with a wide range 
of text editors and word pro¬ 
cessors* You can instantly re¬ 
move it from memory if you 
need maximum RAM space 
for large compiles* To use the 
MPL, you’ll need an IBM 
PC, XT, AT, PS/2, or compat¬ 
ible with 640K bytes of 
RAM, a CD-ROM player, and 
MS-DOS 3.1 or higher. A 
hard disk drive is recom¬ 
mended* 

Microsoft says a no-charge 
update will be available in 
early 1989 that will contain 
documentation for the OS/2 
Presentation Manager and 
LAN Manager. 

Price: $395* 

Contact: Microsoft Corp., 
16011 Northeast 36th Way, 
P.O. Box 97017* Redmond, 
WA 98073, (800) 426-9400; in 
Washington, (206) 882-8080. 
Inquiry 772, 


Spread a Little JAM 
on Your Application 

J YACC says that JAM 
(JYACC Application Man¬ 
ager) is an application gener¬ 
ator, application environment, 
prototyper, and (last but not 
least) a methodology that pro¬ 
motes parallel applications 
development. The bottom line 
is that if you’re an applica¬ 
tions developer, JAM lets you 
design and link together user- 
interface screens without hav¬ 
ing to do any programming* 
You use JAM to create the 
screens, windows, and menus 
that make up an application 
and to specify the control flow 
among them. The result is a 
prototype, which the company 
calls an applications shell. 

To make the prototype into 
a real working program, you 


A Pop-up Programmer’s Calculator 


A nother programmer’s 
productivity tool 
comes from Texas-based 
Falk Data Systems. It’s 
called PrgCalc, and it’s a 
memory-resident program¬ 
mer’s calculator that works 
with binary, octal, decimal, 
and hexadecimal numbers 
while taking up about 50K 
bytes of RAM. It displays re¬ 
sults in all four numeric for¬ 


mats simultaneously and 
supports all major bit-level 
manipulations, including 
shift-left and shift-right. 

The package is shipped 
with PrgCalcm, a version of 
the calculator that you can 
run as a background task 
under DESQview or Task- 
View, You can also run 
PrgCalcm as a stand-alone 
program under MS-DOS. 


PrgCalc requires an IBM 
PC, XT, AT, PS/2, or com¬ 
patible and MS-DOS 2.0 or 
higher* It comes with a setup 
program and a student-ori¬ 
ented tutorial. 

Price: $29*95. 

Contact: Falk Data Sys¬ 
tems, 5322 Rockwood 
Court, El Paso, TX 79932, 
(915)584-7670. 

Inquiry 773. 


write the transaction process¬ 
ing routines and link them with 
the applications shell. You 
can even have the applications 
shell call existing programs 
directly. 

JAM includes full screen¬ 
painting facilities, including 
support for windows, menus, 
and color. The package is 
shipped with JYACC For- 
Maker, a context-sensitive 
screen and window manager. 
Versions of JAM are available 
for a wide range of systems 
from the PC alt the way up to 
the VAX, They run under 
MS-DOS, Unix, VMS, and 
other operating systems. 

Price: Starting at $750* 
Contact: JYACC, Inc*, 116 
John St., New York, NY 
10038, (800) 458-3313; in 
New York, (212) 267-7722, 
Inquiry 774, 


ROM Your C 
Programs 

I f you’re a developer who 
wants to use C for develop¬ 
ing embedded systems, the 
C86PLUS/ROM Development 
System is for you. It’s a com¬ 
plete ROM development system 
for the Intel 80x86 family of 
processors. 

The system includes the 
ANSI-standard C86PLUS/ 
ROM C compiler, an Intel- 
eompatible linker/locator, run¬ 
time library source code, and 
a ROM-image symbolic debug¬ 
ger, The package also sup¬ 
ports math coprocessors for 
the Intel 80186/286/386. 

The C86PLUS/ROM De¬ 
velopment System runs under 
MS-DOS and lets you use 
both C and assembly language 
to produce programs for em¬ 
bedded systems* 

Price: $1300; C compiler 
alone, $750. 

Contact: Computer Innova¬ 
tions, Inc., 980Shrewsbury 
Ave, Tinton Falls, NJ 07724, 
(201) 542-5920. 

Inquiry 776* 

continued 


78 BYTE* NOVEMBER 1988 
















6 ways 

Genoa takes the gamble 
out of data backup. 



It isn't the hardware or the software, 
it’s the data that’s the most valuable 
part of your personal computer. The 
hundreds of hours spent creating and 
editing data, plus its inherent value 
to your operation, make it priceless. 

Protect that expensive data with 
a dependable backup system, Only 
Genoa's Galaxy family of tape backup 
systems offers 6 high-performance 
advantages in data protection. 

1. On-Line 

Galaxy software 
provides on-line net¬ 
work support. Galaxy 
and Galaxy/MC tape 
backup systems 
come with Genoa’s 
Novell Advanced Netware 
86 or 286 compatible 
software driver; a $200.00 
value, free! 

2. Fast 

At SMB a minute, Galaxy systems 
are among the fastest tape back¬ 
ups around.You can back up the 
whole data file in just a few 
minutes. 




The Slim Bax cassette 
is a space efficient way to 
provide tape backup 
for IBM PC/XT/ATs. 


3. Easy 

Simple command menus make 
Galaxy systems so easy to operate, 
most users can start 
backing up data within 
minutes. 

4. Automatic 

Never again will you 
worry about forgetting 
to back up data Galaxy's 
autoscheduler feature lets 
you preset an exact date 
and time, then it 
automatically does the 
backup for you. 

5. Reliable 

Galaxy boasts one of 
the lowest return rates in 
the industry Plus a full 
year warranty 

6. IBM 
Compatible 

Gaiaxy works with all IBM PCs and 
compatibles, including the new Micro 

r 


& M 


The Galaxy Micro 
Channel family makes it 
possible to exchange 
data between IBM PC/XT/ATs 
and PS/2 models 50,60 and 80. 


Channel. For the PC/XT/AT there 
are external and interna! models, 

Both are available in cassette and 
cartridge versions.We also offer a 
SlimBox model for the PC/XT/AT It's 
an efficiently sized external cassette 
system, 

For the 

Galaxy dealer 
nearest you, 
contact Genoa, 
75 ETrimbie 
Rd., San Jose, 
CA 95131. 

Fax: (408) 
434-0997. Telex: 172319. Phone: 

(408) 432-9090, Or fill out the coupon 
below we’ll send you more informa¬ 
tion. You’ve got nothing to lose- 
except the most valuable part of your 
personal computer. 


Genoa 

SYSTEMS CORPORATION 



Pictured are our internet and external cartridge backups for IBM PC/XT/ATs, 

Come see us at COMDEX/FALL Booth #1078 in the LVCC 

OIWS Si^tems C«p«Bflon tialax* © a frademarfi of Bence Bvatema Coipodsaiw Nettie fieissslBfied tradenwV ol WoveM m EM, PC, XT; 

■VE lire* PS/2 ire IradeTiajks ul 


1 want to protect my Investment in data! 

Please send me more information on Galaxy tape backup 
subsystems, 

Name__ _ _ ___ 

Title___ 

Com pany___ 

Address _____ 


City_ 

Phone 


_ Stale, 


.Zip, 


. ExU 


Please check all that apply; PPC OXT OAT 
□ PS/2, Model 50 □ PS/2, Model 60 □ PS/2, Model 60 

Mail to: Gen Scheer. Genoa Systems Corporation, 

75 ETrimbie Rd. ( San Jose, CA 951 SI 
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WHAT S NEW 


SOFTWARE * SCIENTIFIC AND ENGINEERING 



Mac Architrion turns ideas into on-screen reality. 


Designs 

in the Real World 

T hough its name sounds 
like something out of a 
Saturday-morning children's 
television show, Mac Archi¬ 
trion is a serious product in¬ 
deed. Running on the Mac 
Plus, SE, and II, it's a com¬ 
plete design, drafting, presen¬ 
tation, and quantity take-off 
package for architects and 
builders* 

If you design buildings, 

Mac Architrion's purpose is to 
let you conceive and develop 
a project from start to finish. 
You can do design, delinea¬ 
tion, and working drawings, and 
extract tables of data for costs . 

Mac Architrion consists of 
three main modules: 3D, 2D, 
and a Quantifier. The 3D de¬ 
signer begins with each point 
in a plane existing as a per¬ 
pendicular line. According to 
the company, this allows you 
to immediately create blocks of 
“real” space, rather than 
using wire diagrams. 

The 2D drafting module 
allows for automatic and man¬ 
ual dimension strings and 
automatically linked multiple 
parallel lines. It has over 40 
additional tools. 

Finally, the Quantifier 
module gives you both a space- 
by-space breakdown and an 
overall breakdown of a project. 
You can then use the data in a 
word processor or a 


spreadsheet. 

Price: $1499* 

Contact: Gimeor, Inc., 1815 
H St, NW, Washington, DC 
20006, (202) 223-4373. 

Inquiry 778. 


Simnon Explores 
the Nonlinear World 

T he company name ESC 
doesn't stand for “es¬ 
cape”; it stands for Engi¬ 
neering Software Concepts. 
And its latest product—Sim- 
non/PC 2.11—is short for Sim¬ 
ulation Language for Nonlin¬ 
ear Systems, 

The package automatically 
compiles numerical solutions 
to differential and difference 
equations, producing 
8086/8087 machine code. 

Because the world we live 
in is essentially nonlinear, the 
company says that Simnon/ 


PC is being used to study a 
wide range of subjects such 
as chaos, eye movement, and 
the control of pulp in paper¬ 
processing plants. It's also be¬ 
ing used to design jet en¬ 
gines, perform research in 
robotic manipulators, study 
rockets and aircraft, and even 
track economic models, 

ESC says version 2.11 of 
Simnon/PC is about twice as 
fast as version L It includes 
new functions and provides 
support for PostScript and 
HP LaserJet printers. To use 
Simnon/PC, you'll need an 
IBM PC, XT, AT, PS/2, or 
compatible with a math co¬ 
processor and at least 256K 
bytes of RAM (640K bytes is 
recommended). 

Price: $695* 

Contact: Engineering Soft¬ 
ware Concepts, Inc., 436 Palo 
Alto Ave., Palo Alto, CA 
94301,(415) 325-4321* 

Inquiry 779* 


Binary Upgrades 
Tech* Graph* Pad 

t's the third time around 
for Tech*Graph*Pad, which 
its maker calls engineering 
data software. The package in¬ 
tegrates data retrieval, data 
manipulation, and data output 
for scientists and engineers* 

Tech + Graph*Pad 3*0 in¬ 
cludes a number of new fea¬ 
tures* For instance, there's a 
worksheet browse mode that 
lets you bring up Lotus 1*2-3, 
Symphony, or Quattro spread¬ 
sheets for direct retrieval of 
data. Binary Engineering has 
also updated the package's 
user interface and added sup¬ 
port for the HP LaserJet, 
PaintJet, DeskJet, and other 
HPGL-compatible devices. 

Among the other new fea¬ 
tures of version 3.0 are that 
Tech*Graph *Pad now reads 
and plots unlimited data points 
per set and provides built-in 
error bars, superscripts, sub¬ 
scripts, and major/minor axis 
increments. The package also 
directly imports binary or 
two's complement data files 
generated by real-time data 
acquisition devices and creates 
.PIC graphics files. 

Price: $395; upgrade from 
version 2.0, $99. 

Contact: Binary Engineer¬ 
ing, 100 Fifth Ave,, Waltham, 
MA 02154, (617) 890-1812. 
Inquiry 781. 

continued 


MathCAD Adds Advanced Math 


T hose of you who use 
MathCAD and don't 
want to reinvent the wheel 
for solving specific compu¬ 
tational problems might just 
find nirvana in MathSoft's 
recent release of the Ad¬ 
vanced Math Applications 
Pack, The first in a series of 
planned applications, the 
Advanced Math package is a 


collection of mathematical 
models that you can load into 
MathCAD and immediately 
calculate and graphically 
display the results. 

Packed into this first Ap¬ 
plications Pack are software 
and documentation for 16 
frequently performed com¬ 
putational tasks including 
differential equations, real 


and complex Eigenvalues 
and Eigenvectors, convolu¬ 
tions, polynomial least* 
square fit, digital filtering, 
conformal mapping, diffu¬ 
sion, the Laplace equation, 
and static equilibrium. 

You can also customize 
any or all of the models for 
your specific requirements* 
In order to take advantage of 


all that the Advanced Math 
Applications Pack has to of¬ 
fer, youTI need a system 
running MathCAD 2.0* 
Price: $40* 

Contact: MathSoft, Inc,, 
One Kendall Sq,, Cam* 
bridge, MA 02139, (800) 
628-4223; in Massachu¬ 
setts, (617)577-1017. 
Inquiry 789* 
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MICRO-CAP III. 

THIRD-GENERATION INTERACTIVE 
CIRCUIT ANALYSIS. MORE POWER. 
MORE SPEED. LESS WORK. 

MICRO-CAP III,'“ the third generation 
of the top selling IBM® PC-based interac¬ 
tive CAE tool, adds even more accuracy, 
speed, and simplicity to circuit design and 
simulation. 

The program’s window-based opera¬ 
tion and schematic editor make circuit 
creation a breeze. And super-fast SPICE- 
like routines mean quick AC, DC, Fourier 
and transient analysis—right from 
schematics. You can combine simulations 
of digital and analog circuits via integrated 
switch models and macros. And, using 
stepped component values, rapidly gener¬ 
ate multiple plots to fine-tune your circuits. 

We’ve added routines for noise, impe¬ 
dance and conductance—even Monte 
Carlo routines for statistical analysis of 
production yield. Plus algebraic formula 
parsers for plotting almost any desired 
function. 



Schematic editor 



-j-"~7 


Modeling power leaps upward as 
well, to Gummel-Poon BJT and Level 3 
MOS—supported, of course, by a built-in 
Parameter Estimation Program and 
extended standard parts library. 

There’s support for Hercules;* CGA, 
MCGA, EGA and VGA displays. Output for 
laser plotters and printers. And a lot more. 

The cost? Just $1495. Evaluation ver¬ 
sions are only $150. 

Naturally, you’ll want to call or write for 
a free brochure and demo disk. 


Monte Carlo analysis 


=f-S%«_|-| y§ = i 

1021S. Wolfe Road. 

Sunnyvale, CA 94086 
(408) 738-4387 

MICRO-CAP HI is a registered trademark of Spectrum Softuare. 
Hercules is a registered trademark of Hercules Computer Technology 
IBM is a registered trademark of Intematiorud Business Machines, Inc. 
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AMERICAS 

. IKiniNIMAV 
CORPORATE JEIS. 


FTVESTAR'S fleet of powerful business com¬ 
puters have really taken off in the last three years. 
That’s because they’re built for corporations that want 
to set where they’re going in a hurry. 

We build a full line of high-powered per¬ 
formers that not only provide total PC compatibility 
and advanced business capabilities, but also offer 
American-made ingenuity, quality and value. 

In fact, when you really compare, you’ll 
find that FIVESTAR Computers leave the competition 
far behind. 

FIVESTAR 286’s. 

File performance to fly through 
heavy workloads. 

FIVESTAR 286’s provide the features and 
performance aggressive companies need to reach 
higher corporate goals. In fact, they’re designed to run 
future as well as current operating systems. 

The 286/10 is powered bv an Intel 80286 
microprocessor that operates at a fast 10 MHz, with 
zero wait states. With 640KB memory and 1.2 MB 
floppy disk drive, you'll soar through today’s popular 
business applications. Serial, parallel and game ports, 
and an enhanced 101-key keyboard, provide in-flight 
convenience. 
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The 286/14 is also powered by an Intel 
80286 CPU, but operates at 14 MHz (with zero wait 
states) for even faster performance. It, too, comes 
equipped with 1024KB memory, 1.2MB floppy disk 
drive, serial/parallel/game ports and a 101-key key¬ 
board. No doubt about it — it’s a hot machine and a 
dream to fly! 

FIVESTAR 386’S. 

Don’t forget to fasten your seal belt. 

The incredible speed and power of 
FIVESTAR 386’s have made them a leading choice of 
corporations across America for multitasking and 
sophisticated applications, including CAD. In fact, 
there's so much performance and value built into our 
386’s, it. can Lake your breath away. 

The 386/16 is fast. Very fast. That’s 
because it features an Intel 80386 CPU operating at 
16 MHz, with zero wait states. 

And its 1024KB memory 
and 1.2MB floppy disk drive 
will keep you airborne for long 
distances. Serial/parallel/ 
game ports and a smooth 
performing 101-key keyboard 
are standard equipment. 


Prices: 

The 286/10 - 
from $1099. 
The 286/14 - 
from $1499. 









The 386/20. It's made Tor those who want 
to fly to the outer limits. With an Intel 80386 micro¬ 
processor operating at 20 MHz (with zero wait states) 
it'll move through the most complex applications 
with astounding ease. And you won't have to worry 
about running low on memory either. It not only 
features 1024KB of RAM and a I 2MB floppy disk 
drive, it also has a 64KB cache memory. Naturally, 
it comes equipped with serial/parallel/game ports 
and a 101-key keyboard, too. 

Customize: your FIVESTAR 
to meet your own sped Ilea l ions. 

All FIVESTAR 286 and 386 Computers are 
available with hard drives, from 20 to 320 MB. as well 
as a choice of monochrome. EG A, VGA or super-high 
resolution paper-white monitors. Whatever the 
requirement. FIVESTAR can meet it. 

Unmatched reliability. 
Unbeatable ground 
support. 

Because every 

FIVESTAR Computer is tested 
and certified to meet the 
highest standards of quality, 
you can count on years of 


reliable performance, 

Once you’ve purchased your FIVESTAR 
computer, you’ll get all the support you’ll need. Just 
call our highly-trained service department toll-free. 
Most difficulties can be resolved within minutes. 

For companies with critical applications, a 
comprehensive on-site service contract is available for 
just $99. In most cases, service calls are made within 
24 hours. 

Order by phone today. 

And move your company to higher 
levels of performance. 

To order a FIVESTAR 286 or 386 Computer, 
or for more information about, our full tine of high- 
powered computers, call us TOLL FREE. We’ll have your 
hot new corporate jet parked in your hanger in no lime! 

1-800-752-5555 


FIVESTAR 
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America’s hottest new corporat e jets. 

COM D EX/Fa 11 ’88 West Hall W848 

FIVESTAR and In Id arc registered trademarks. 


Prices: 

The 386/16 - 
from $1999. 
The 386/20- 
from $2999. 


All prices and specifications arc subject to change without notice. 
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WHAT’S NEW 


SOFTWARE • BUSINESS 


Evolution Comes 
to Accounting 

S tate of the Art calls the 
latest incarnation of its 
Master Accounting Series 
M-A‘S 90 Evolution/2. With 
that imposing moniker, the 
company claims it's designed 
to take full advantage of 
SG286- and 80386-based com¬ 
puters as well as multiuser 
operating systems. 

Evolution/2 has over 100 
new features, including an in¬ 
tegrated menu system with 
pull-down windows for instant 
navigation through the vari¬ 
ous accounting applications. 
The program also has high- 
level password security. 

Modules available in the 
M-A S 90 Evolution/2 series 
include general ledger, ac¬ 
counts receivable, accounts 
payable, payroll, inventory 
management, sales order pro¬ 
cessing, purchase order pro¬ 
cessing, and job cost. 

Price: $195 to $995 per 
module. 

Contact: State of the Art, 

Inc., 3545 Howard Way, Costa 
Mesa, CA 92626, (714J 850- 
0111. 

Inquiry 787* 



Evolution/2 takes accounting software a step forward. 


Project 
Management 
Takes to the Skyline 

M ost project manage¬ 
ment packages do only 
one thing: schedule projects. 
But Applitech Software has 
taken the process several 
steps further by combining 
project planning, outline pro¬ 
cessing, scheduling, and 
graphics into an integrated 
package. 

The package is called Sky¬ 
line, and although it runs on 
the IBM PC and compatibles, 
the company has included a 


Macintosh-like graphical in¬ 
terface. Despite all its fea¬ 
tures, Skyline is still de¬ 
signed primarily for project 
planning. 

Skyline also offers PERT 
charts, importing and export¬ 
ing of generic subprojects, a 
variety of scheduling features, 
and Gantt charts. Besides a 
PC, you'll need a color or 
monochrome graphics 
adapter and at least 640K 
bytes of RAM, 

Price: $295, 

Contact: Applitech Soft¬ 
ware, Inc., 381 Harvard St., 
Camb ridge, M A 02138, 

(617) 497-8268. 

Inquiry 784. 


Financial Planning for Business Owners 


N o, Ronstadt's Finan¬ 
cials isn't a program 
for handling the cash f low of 
a famous singer. Lord Pub¬ 
lishing says it's designed to 
help all you business owners 
take control of financial de¬ 
cision making. According to 
the company, it answers five 
“critical questions of entre¬ 
preneurial finance,” name¬ 
ly: How much money does 
your business need? When 
does it need the money? What 
type of money (debt or equity) 
is needed? Where should you 
get the money? What value 
does this money have to you 
in terms of equity sold? 


Ronstadt's Financials of¬ 
fers built-in accounting and 
financial expertise for a va¬ 
riety of specific industries, 
including real estate, retail, 
manufacturing, professional 
ser v ices, wholesa le distri bu- 
don, and contract services. 
These features tailor the pro- 
gram to your specific 
business. 

The program also has 
knowledge bases with built- 
in formulas. You input fig¬ 
ures only once and Ron- 
stadt's Financials produces 
detailed budgets, break¬ 
evens, profitability mea¬ 
sures, projected cash flows, 


income statements, balance 
sheets, and worst-case/best- 
case scenarios. 

The program works with 
the IBM PC, XT, AT, PS/2s, 
and compatibles and re¬ 
quires 640K bytes of RAM 
and a hard di sk drive. A color 
monitor is recommended. 
Also included is the book 
Entrepreneurial Finance: 
Taking Control of Your Fi¬ 
nancial Decision Making. 
Price: $499. 

Contact: Lord Publishing, 
Inc., One Apple Hill, Na¬ 
tick, MA 0176O, (617) 651- 
9955, 

Inquiry 788. 


A Duo for 
Manipulating Mail 

W hether you handle 
small mailings for a 
local users group or five- 
figure mailings for a corpo¬ 
ration, Phoenix Phive f s aptly 
named Mail is a low-cost 
package designed to add some 
organization to your 
organization. 

Mail is a general-purpose 
address manager that handles 
up to 30,000 names that the 
fleet-fingered can enter direct¬ 
ly or import from ASCII or 
dBASE files. The package also 
exports its data in ASCII 
format. 

Price: $45, 

Contact: Phoenix Phive 
Software Corp., 7830 East 
Gelding Dr., Suite 400, 
Scottsdale, AZ 85260, (602) 
483-0991. 

Inquiry 785, 

A nd while we're on the 
subject of mailings, Paul 
Mace Software has brought 
its venerable MVelope program 
to the world of the Mac. 

NVelope, which had been 
previously available in an MS- 
DOS version, is designed for 
those of us who have to aban¬ 
don the computer and ferret 
out a typewriter every time we 
want to address an envelope. 

NVelope is a desk acces¬ 
sory that uses the Mac's famil¬ 
iar graphical interface to 
grab addresses from a word 
processing document or its 
own address list. It can even 
add a return address or (if 
necessary) look up the ZIP 
code. NVelope works with 
all versions of the Mac. 

Price: One 80QK-byte disk, 
$69; two 400K-byte disks, 

$74. 

Contact: Paul Mace Soft¬ 
ware, 400 Williamson Way, 
Ashland, OR 97520, (503) 
488-2322. 

Inquiry 786. 

continued 
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gs at COMDEX 
Cushman A34S 


"TOPSPEED EARNS A 

DING OVATIONS' 


— Kent Porter, Dr. Dobbs Journal 


.TopSpeed is surely one of the 
finest new products introduced to 
date in the PC arena ,.. DDJ doesn 7 
give unqualified raves very often, 
but there's no question about it in 
this case; JPFs TopSpeed Modula-2 
is firs t-rate l 1 

Kent Porter 
Dr. Dobbs Journal 

"JPI Modula-2 looks like another 
classic in the making. It generates 
code as good as or better than lead¬ 
ing C compilers and the program¬ 
ming environment is a genuine 
pleasure to use!* 

Dick Fountain 
BYTE Magazine 


The successor of Pascal: JPI TopSpeed™ Modula-2 produces 
better code than Microsoft C, Turbo C, Logitech Modula-2 
and Turbo Pascal 4.0. 

Introducing VID: The easy-to-use, source-level debugger. 
Single-step and trace through source in multiple modules. 
Examine and modify all variables in symbolic form, includ¬ 
ing arrays, records, enumerated types and pointers. Point 
and shoot breakpoints including “One-shoC “Sticky“De¬ 
layed: 1 and “Monitor: 1 Watch both variables and Modula-2 
expressions during execution. Automatic variable trace of all 
variables accessed, and assembler, registers and procedure 
call-stack trace windows. Package includes symbolic dis¬ 
assembler and execution profiler. 72-page manual. 


7 liked all of the hard-disk space 
that vim recovered after / deleted 
my BORLAND. MICROSOFT, and 
LOGITECH compilers, because 
with TopSpeed Modula-2 all the rest 
are obsolete!* 

Robert D. Randall 
Donnelley Marketing 


In England and Europe contact: 

Jcrtscn & Purifiers UK Ltd , 63 Clerken wcH 
Ruud, London ECJM 5Nl 1 Phone: <0153-4333. 
Compiler Kit: £59.95. TfechKit £34 95. V[D 
£34.95, 3-Pack £109.95. 

Handling charges: 

In UK. ;mid £2 for each product ordered. VAT 
wilt be added on software. In Europe* add £4 for 
up to 3 products, £2 for each add’I product 


The Compiler KH includes: High-speed optimizing compiler (3,000-5,000 
lines/min. on a PC AT SMHz), integrated menu-driven environment with 
multi-window/multi-file editor, automatic make, fast smart linker. All 
Modula-2 sources to libraries included. BONUS; Complete high-speed win¬ 
dow management module included with source. 258-page User's Manual 
and 190-page Language Tbtorial. 

The TechKit “includes i Assembler source tor start-up code and run-time library, 
JPI TopSpeed Assembler (30,000 lines/min,), TSR module, communica¬ 
tions driver, PROM locator, dynamic overlays, and technical information. 

72-page manual. 

System Requirements: IBM PC or compatible, 384K available RAM, two 
floppy drives (hard disk recommended). 



See our OS/2 version at COMDEX , 



IVD f Visual Interactive Debugger): 
power without complexity. 



Sieve benchmark measured by the 
British Standards Institution (BSI) - 
25 iterations on an 8MHz AT. 


Compiler Kit $99.95 
TechKit $59.95 
VID $59.95 

3-Pack $179.95 

(Compiler, TechKit & VID) 


To Order: 

In the US, call: 

1-800-543-5202 

In Canada, call: 

1-800-543-8452 

Or mail us your order with 
a check, money order, or 
VISA/MC information. 30- 
day unconditional money- 
back guarantee. 

Shipping £ handling charges: 

In North America: add $5, plus $2 
for each add7 product, CA residents 
please add applicable sales lax. 
Overseas; add $20, plus $8 for each 
add7 product. 



Jensen & 

Partners 

International 


J101 San Antonio Rd. 

Suite 301 

Mountain View, CA 94043 
Phone: (415)967-3200 


TopSpeed and TcdtKli arctrademarks of Jensen 
&. Partners InTemuTiimLLl . Olhcr bra nit wid 
product fiiirrtes are iradeitsarks ur registered 
trademarks of I heir respedlive holders 
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WHAT’S NEW 


SOFTWARE • CONNECTIVITY 



Emulate the VT-240 
on Your EGA 

I f you need to connect your 
PC to your corporate com¬ 
puter, chances are you’ll 
need to emulate a DEC VT- 
240 terminal to get the most 
out of the connection. Poly- 
Star can give you full VT- 
240 or VT-241 emulation on 
any EGA-equipped PC, 

The standard VT-240 pro¬ 
vides 800- by 240-pixel resolu¬ 
tion, while a standard EGA 
provides only 640 by 350 
pixels. But Polygon says it's 
invented a way to coax the 
EGA into giving 800- by 
350-pix^l resolution, giving 
you a full graphics image or 
a 132-column display. Poly- 
Star also Includes a utility for 
remapping a standard key¬ 
board. You can map multiple 
characters onto a single key, 
making it a custom function 
key* You can also use the pro¬ 
gram with DEC’S LK250 
keyboard, as well as remap the 
LK250 for regular PC use. 
Price: $299; EGA option, 

$29. 

Contact: Polygon, Inc,, 

1024 Executive Pkwy., St. 
Louis, MO 63141 ,(314) 
576-7709* 

Inquiry 792. 


WordPerfect Makes 
the Network 

I f you’re a confirmed 
WordPerfect 5.0 user and 
have a PC-based network, 
you can bring the two together 
with a network version of 
WordPerfect 5.0, now avail¬ 
able from the Utah-based 
word processing mavens. 

The network version of 
WordPerfect 5.0 runs on the 
3Com 3 4- network, 10Net, 
AT&T StarLAN, Banyan, IBM 
Networks, Novell NetWare 
(versions 4.6 and higher) or 
Advanced NetWare, TOPS, 
Torus Tapestry, Western Digi¬ 


tal ViaNet, and most other 
network systems that support 
DOS file locking. For Euro¬ 
pean users, it also runs on 
NOKIA PC-Net, 

Each networking worksta¬ 
tion using WordPerfect 5.0 re¬ 
quires 384K bytes of RAM 
and MS-DOS 2.0 or higher. If 
you want to use the docu¬ 
ment-locking feature, you’ll 
need MS-DOS 3.0 or higher. 
Price: File server fee, $695; 
each additional workstation, 
$150; update from non- 
network version, $120, 
Contact: WordPerfect 
Corp., 288 West Center St., 
Orem, UT 84057, (801) 
225-5000. 

Inquiry 790. 


Mail-Server Links 
Remote Locations 

M ail-Server is a software 
package that combines 
communications functions 
with electronic mail features. 
It’s a memory-resident pro¬ 
gram that runs in the back¬ 
ground and offers remote-ac¬ 
cess capabilities. The package 
is fully automatic. You can 
send or receive messages or at¬ 
tached files from any attend¬ 
ed or unattended IBM PC or 
compatible, 24 hours a day. 

Mail-Server has a auto¬ 
script capability that lets you 
record file-transfer proce¬ 
dures, Then you can automati¬ 
cally send files at daily, pre¬ 
scheduled times. When you 


place a Mail-Server call, a 
window pops up on the receiv¬ 
ing system, on top of the run¬ 
ning application. 

The Mail-Server distribu¬ 
tion list can send E-mail to 
multiple mailboxes and up to 
100 locations. You can also at¬ 
tach any number of files to a 
message. Other Mail-Server 
features include a built-in 
text editor and a terminal-emu¬ 
lation utility that emulates 
most asynchronous terminals. 
The package uses its own 
file-transfer protocol. 

To use Mail-Server, you’ll 
need an IBM PC, XT, AT, 
PS/2, or compatible and at 
least 384K bytes of free RAM. 
Price: $195 per station. 
Contact: 3X USA, One Ex¬ 
ecutive Dr., Fort Lee, NJ 
07024,(800) 327-9712; in 
New Jersey, (201) 592-6874. 
Inquiry 79 L 


Communicate via 
OS/2 

ogiCOMM is a general- 
purpose communications 
package designed to take ad¬ 
vantage of OS/2’s multitasking 
capabilities, allowing you to 
perform background commu¬ 
nications and file transfers. 

With the package, you can 
do both foreground and back¬ 
ground data transfers with 
XMODEM, XMODEM IK, 

YMODEM batch, YMODEM 
G, CompuServe Quick B, 
and ASCII upload/download 
protocols. 

LogiCOMM requires an 
80286- or 80386-based com¬ 
puter running OS/2 and sup¬ 
ports both Hayes-compatible 
and other modems. 

Price: $30. 

Contact: Logistique LMM, 
1550 Bane St., St. Laurent, 
PQ, Canada H4L4M6, (514) 
748-9192. 

Inquiry 793. 

continued 
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ONCE IN A BLUE MOON..X 

SCANMAN:HANDHELD SCANNING FOR $299. 

Pop any image up to 4"x 1 /" straight into your PC. 

Clip it. crop it. color it Resize and rotate it. Merge ; save, 
and store it. 

Choose between high contrast or high detail. Import 
lages into any bestselling publishing application— 
PageMaker!”Venturn'” and many more. All you need is $299. 
an IBM PC, XT, ATor PS/2 (or compatible) with a spare slot, 
and five minutes to setup. 
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¥• 
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TO ORDER—or for the name of your nearest dealer— 
CALL: 800-231-7717, IN CALIFORNIA CALL: 
800-552-8885. 

Or pH in the coupon: ev 

Name _ __ _ 


Address. 


City/State/Zip- 
Phone __ 




Send to LOGITECH, 6505 Kaiser Drive, Fremont CA 94555 

C' 1988 Logitech. PageMaker and ten tutu are trademarks of Aldus and VenLtjm Software, respectively. 

ScanMai 

The Hand-Held Scanner. 

B LOGITECH 

Personal Peripherals Worldwide. 

Circle 195 on Reader Service Card (DEALERS: 196) 












WHAT’S NEW 


Professional 
Graphics Meet 
the Mac 

T he venerable Apple Mac¬ 
intosh-helped along by 
an enthusiastic coterie of 
third-party developers—is 
butting its way into more and 
more “professional” 
applications. 

Case in point: The Avalon 
Development Group has un¬ 
veiled a product for profes¬ 
sional graphics designers 
called PhotoMac. It’s an in¬ 
tegrated graphics prepress ap¬ 
plication that lets you manip¬ 
ulate the Mac IPs 24-bit color 
images, enhance them, and 
combine them with text from 
any of the popular page-lay¬ 
out programs to produce color 
publications. 

PhotoMac lets you rede¬ 
sign, retouch, and color-cor¬ 
rect images. You can then 
print color proofs, generate 
four-color separations, or 
combine images with text. The 
company claims you need 
only 2 megabytes of RAM to 
handle full-color full-page 
graphics. Using conventional 
techniques, you’d need about 
25 megabytes of RAM. 

Price: $695. 

Contact: Data Translation, 
Inc., 100 Locke Dr., Marlbor¬ 
ough, M A 01752, (800) 522- 
0265. 

Inquiry 798. 


Let’s Think About It 

A company called Trans¬ 
power says that its 
program—called Expert 
Thinker—is the first expert 
system designed to bring 
logical-reasoning capabili¬ 
ties to microcomputers. Ex¬ 
pert Thinker is a theorem 
prover that doesn’t use old 
standard heuristic algo¬ 
rithms to find solutions. 

The program is written in 
Prolog, but unlike Prolog, it 


SOFTWARE • OTHER 



Coming Soon to the 
Graphics Screen 

A re you often the victim 
of one of life’s greatest 
disappointments—namely, 
laser printer output that 
doesn’t look anything at all 
like you thought it would? A 
company named Data Per¬ 
ceptions has a simple answer to 
the problem. The company’s 
Laser Preview is a memory- 
resident printer utility pro¬ 
gram that redirects printer out¬ 
put to a full-page on-screen 
preview. So what you end up 
with is a true WYSIWYG 
screen image of the laser 
printer output. 

Laser Preview can display 
the document page image 
faster than the printer, allow¬ 
ing you to check the page for¬ 


mat and text before commit¬ 
ting it to the printer. 

The program takes up 
about 64K bytes of RAM and 
works with the IBM PC, XT, 
AT, PS/2s, or compatibles. 
You’ll also need a CGA, 

EGA, VGA, Hercules, or com¬ 
patible graphics card and 
monitor. 

Price: $69.95. 

Contact: Data Perceptions 
Corp., 9842 Hibert St., Suite 
137, San Diego, CA 92131, 
(619) 455-9500. 

Inquiry 796. 

S peaking of printers, if 
you own a Hewlett-Pack¬ 
ard DeskJet ink-jet printer 
and feel more than a little con¬ 
strained by its limited selec¬ 
tion of low-cost fonts, there’s 
SoftFontWare’s LaserJet-to- 
DeskJet font conversion 
package. 


features true negation, non- 
Horn clauses, occurs check, 
staged depth-first search, 
and Meson reduction and ex¬ 
tension operations. Accord¬ 
ing to the company, Expert 
Thinker is designed for logi¬ 
cians, mathematicians, sci¬ 
entists, engineers, artifi¬ 
cial-intelligence gurus, 
philosophers, college pro¬ 
fessors and students, and 
even puzzle lovers. 


You can add logical rea¬ 
soning powers to your IBM 
PC, XT, AT, PS/2, or com¬ 
patible. You’ll also need 
640K bytes of RAM. Expert 
Thinker comes with a 30- 
day money-back guarantee. 
Price: $149. 

Contact: Transpower 
Corp., 1 Oak Dr., Parker- 
ford, PA 19457, (215) 495- 
6362. 

Inquiry 799. 


As its name implies, the 
package will happily convert 
any soft font designed for the 
LaserJet to work on the Desk¬ 
Jet. There are hundreds of 
widely available public domain 
and shareware fonts available 
from bulletin boards. 

Besides the actual conver¬ 
sion program, the disk you’ll 
receive also contains a pro¬ 
gram that corrects common 
errors found in public do¬ 
main LaserJet soft fonts, a pro¬ 
gram to print character-width 
tables for any DeskJet soft 
font, and a program to 
display magnified DeskJet font 
characters on any EGA 
display. 

Price: $42. 

Contact: S.H. Moody & As¬ 
sociates, Inc., SoftFontWare, 

1810 Fair Oaks Ave., South 
Pasadena, CA 91030, (818) 
441-2260. 

Inquiry 797. 


Take My 

Computer... Please 

O n the lighter side, Re¬ 
sponsive Software of 
California says it’s bringing 
high technology to the (kind 
of) serious business of creat¬ 
ing jokes. But seriously, folks, 
the Humor Processor is de¬ 
signed for speech writers, col¬ 
umnists, executives, or any¬ 
one who needs to say 
something funny. 

The company says the Hu¬ 
mor Processor is more than 
just a database of jokes. You 
can choose a joke formula, 
type in the joke’s setup, and 
then enter the program’s brain¬ 
storming mode to come up 
with joke ideas. 

It runs on any IBM PC or 
compatible, with or without a 
rodent, and it needs 320K 
bytes of RAM. 

Price: $49.95. 

Contact: Responsive Soft¬ 
ware, 1901 Tunnel Rd., Berke¬ 
ley, CA 94705, (415) 843- 
1034. 

Inquiry 802. 
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► With its VGA standard, the IBM PS/2 has 
introduced a new generation of brilliant displays* 
But since VGA uses a different frequency, a special 
monitor is needed. That's why Philips has designed 
two new Pro Monitors that bring out the best in 
VGA. 

► With a VGA Pro Monitor and a VGA graphics 
board, you can instantly upgrade an IBM PC or 
compatible to VGA. And you'll still be able to run 
all your existing software - whether iPs MDA, 
Hercules, CGA or EGA. 

► Our VGA colour Pro Monitor offers crisp, vivid 
graphics at an optimal resolution. They incorporate 
Philips 1 most sophisticated cube technology, with 
special ergonomic features such as glare reduction 
and increased image contrast. 


*■ And our monochrome VGA compatible is no 
less remarkable. Its flatsquare screen eliminates 
distortion, and offers maximum greyscales in 
paperwhite phosphor. Combined with anti-glare 
features this ensures hours of comfortable use. 

► Like all Pro Monitors, our VGA-compatible 
models are guaranteed for two years after the 
purchase date* And you can count on our 
extensive network of local service centers* 

► So why not start enjoying VGA today? With a 
VGA Pro Monitor from Philips. 

► For more information, please write to Philips 
International B Y, SFF-836,5600 MD Eindhoven, 
the Netherlands, or visit your nearest dealer. 

IBM, PC, XT and AT are registered trademarks and PS/2 is a irademark of International 
Business Machines, Inc. *Details of the warranty differ per country. 


PHILIPS 
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Short Takes 


INTERNATIONAL 

BYTE editors offer hands-on views of new products 


Map Out Road Trips Through England, Scotland, and Wales 


A utoroute 1.1 helps you 
plan road journeys be¬ 
tween towns in England, Scot- 
land, and Wales. You enter 
your starting point and desti¬ 
nation, and the program finds 
the shortest, quickest, or 
cheapest route, or all three, if 
requested. It presents the route 
as an itinerary of road names 
and turnoff instructions, and 
as a road map if you have a 
graphics adapter. You can use 
Autoroute quite effectively 
without graphics, but for 
many people the fun lies in the 
maps* The program also lets 
you print a hard copy of the 
itinerary and the road map. 

Based on the Ordnance Sur¬ 
vey maps of the British Isles, 
Autoroute comes with a data¬ 
base of 67,000 miles of roads 
and 6000 towns and villages, 
which fills three standard 
36GK-byte floppy disks and 
occupies almost 300K bytes of 
disk space* The program has a 
copy-protection scheme that 
lets you install it once onto a 
hard disk and, to forestall ob¬ 
jections to such schemes, 
NextBase also supplies a sec¬ 
ond copy of the key disk. IV & 
possible, but somewhat incon¬ 
venient, to run Autoroute from 
a floppy disk drive, so I 
strongly recommend a hard 
disk drive* 

To use graphics , you have to 
install the MetaWINDOWS 
graphics driver program be¬ 
fore running Autoroute, 
which is done via a batch file. 
A configuration utility helps 
MetaWINDOWS detect 
which graphics card and 
mouse you are using; in my 
case, it correctly identified 
Hercules (Autoroute does not 
support Hercules Ramfont 
modes)* 

The user interface is a Lotus 
1-2-3-style horizontal menu 
that contains the main activi¬ 


ties: Journey, Options, 
Speeds, Calculate, Map, and 
Table. When you select Jour¬ 
ney, the program displays a 
screen in which you type the 
name of the to wn you are leav- 
ing from, your departure 
time, and your destination. 
You can also enter a list of 
places you wish to visit on the 
way, how long you will stay in 
each, and a list of places you 
wish to avoid* 

I discovered that Autoroute 
can handle minor spelling 
errors and obvious abbrevia¬ 
tions. For example, if Auto¬ 
route doesn’t recognize the 
name of a town you type in, it 
puts up a window containing 
the names of towns that most 
closely match* 

With the Options menu, you 
enter your preference for mo¬ 
torways, A and B roads, and 
whether you dislike frequent 
route changes* 

Speeds lets you enteT the 
typical speeds your vehicle 
can sustain on town and coun¬ 
try roads; it’s from these fig¬ 
ures that Autoroute computes 
journey times* 

When you select Calculate, 
Autoroute computes the route 
or routes* On my 4,77-MHz 
IBM PC, it took 6 minutes for 
Autoroute to find three alter- 


THE FACTS 


Autoroute 1 * 1 
£135 

Requirements; 

IBM PC, XT, AT, or 
compatible with 512K 
bytes of memory and two 
floppy disk drives, or one 
floppy disk drive and one 
hard disk drive. To view 
maps, you must have a 
graphics adapter; all the 
IBM adapters and others 


native routes from London to 
the Lake District via 
Chesterfield. 

When the program finishes 
the calculations, you select 
Map to view the road map, or 
Table to see the detailed list of 
roads and turnoffs* On a color 
monitor, the program uses 
colors to indicate the different 
kinds of roads, while on a 
monochrome display, the pro¬ 
gram uses a blinking effect to 
draw your attention to the se¬ 
lected route. 

You can point to details on 
the map with a mouse or cur¬ 
sor keys, and Autoroute will 
try to tell you the name of the 
town or the road at which 
you’re pointing. You can also 
pan in all four directions and 
zoom in or out on an area, al¬ 
though zooming reveals very 
little extra detail because the 
database only contains major 
roads and towns and no infor¬ 
mation at street or building 
level. You can print the map on 
an IBM- or Epson-compatible 
graphics printer using the in¬ 
cluded memory-resident 
screen dump driver* 

The Table menu displays a 
detailed itinerary with every 
road and turn you must take, 
the time you should arrive 
there, the name of the most 


from Hercules, Everex, 
WYSE, Tecmar, and 
more are supported* A 
Microsoft or Mouse 
Systems mouse is optional. 

NextBase Ltd* 

March House 
Churt Rd* 

Hindhead, Surrey 
GU266BR, U K. 

(0372) 69011 
Inquiry 830. 


likely signposted town, the 
distance you will travel on this 
road, and its rough compass 
bearing. You can move a high¬ 
lighted cursor bar down the 
list, and it will display the time 
and distance from the point of 
departure to this stage of your 
journey. You can print out the 
list or save it in a print file; the 
hard copy makes an ideal ref¬ 
erence guide and is easier to 
read on the move than a map. 

So just how useful is Auto- 
route? If you just need to know 
how to get from point A to 
point B, then looking at a map 
will usually be quicker than 
using Autoroute, assuming 
you know how to read one and 
have an idea where point B is. 
Where Autoroute scores 
heavily is in distinguishing be¬ 
tween the quickest, shortest, 
and cheapest routes. Even 
though it has to make some 
fairly crude assumptions 
(e*g. f about fuel consumption 
versus speed), it will be far 
better than you at estimating 
journey time and distance; 
after all, adding up the incre¬ 
mental times over a journey is 
precisely what computers are 
good at* 

Given the size of the task, 
Autoroute’s performance is 
excellent, though it’s a lot nic¬ 
er to use on an 80386-based 
machine than on an 8088. 
NextBase’s stated policy is to 
upgrade Autoroute annually 
(for a fee of £30), and as IBM 
PCs get faster and disks get 
bigger, the company will most 
likely incorporate more detail 
from the Ordnance Survey. 
The program’s biggest limita¬ 
tion is the lack of street map in¬ 
formation to get you into and 
across cities. Nevertheless, 
for people who travel a lot. Au¬ 
toroute is well worth a try and 
is reasonably priced. 

—Dick Fountain 
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What’S New 


INTERNATIONAL 



Intelligent I/O 
Boards for the IBM 
PC and PS/2s 

T amarisk offers the Intel - 
liPort PS8, AT4, ATS, 
and AT 16 intelligent I/O 
boards. The PS8 is an 8-port 
board that supports the Micro 
Channel architecture of the 
IBM PS/2 Models 50, 60, 
and 80* The AX4, ATS, and 
AT 16 boards are 4-, 8-, and 
16-port versions that provide 
high-speed RS-232C serial 
communications for terminals, 
printers, modems, and other 
peripherals running on the 
IBM PC AT, the Compaq 
386, and compatibles. You can 
add up to four boards per 
host machine. 

In addition to set data 
transfer rates from 50 to 
38,400 bits per second, the 
IntelliPort boards provide 
user-programmable custom 
data transfer rates. You can 
transfer data at 16 bits to and 
from the host AT, and choose 
from six interrupts or polled 
operation. Each channel sup¬ 
ports four general-purpose 
data set signals. 

Each of the IntelliPort 
boards incorporates Intelli- 
Print, a transparent print fa¬ 
cility that brings flexibility to 
80286, 80386, and IBM PS/2 
machines, and IntelliView, 
which gives you virtual ter¬ 
minal support and a multiple 
session ability* When you use 
IntelliPrint with a 2-port ter¬ 
minal, it lets you operate a 
printer and a terminal simulta¬ 
neously, using the same port 
and cable, while each retains 
its identity as a separate sys¬ 
tem device. An InteUiKey fea¬ 
ture provides up to 16 user- 
defined keys. 

The IntelliPort PS8, AT4, 
ATS, and AT 16 boards are pro¬ 
vided with a choice of soft¬ 
ware drivers for SCO Xenix V, 
80286, 80386, and VP/ix, 
Price: £895 for the Intdli- 
Port PS8; £545 for the Intelli¬ 
Port AT4; £745 for the Intel¬ 


liPort ATS; £1345 for the 
IntelliPort ATI 6. 

Contact: Tamarisk, Founda¬ 
tion House, Norreys Dr., 
Maidenhead, Berkshire SL6 
4BX, U.K., (0628) 770911. 
Inquiry 871. 


Use Lotus 1-2-3 
for Financial 
Forecasting 

W ith ©RISK (pro- 

nounced “at risk”), you 
can investigate the effect of 
uncertain data on your Lotus 
1-2-3 spreadsheet. The pro¬ 
gram is designed primarily for 
financial forecasting, invest¬ 
ment appraisal, and market 
planning applications. 

For each key variable in a 
model, ©RISK lets you enter a 
range of possible values* For 
example, instead of entering 
300, you might enter ©Nor¬ 


mal (300,30), which indicates 
that the value might be any¬ 
thing between 270 and 330. 
When ©RISK recalculates 
the model, it produces a graph 
showing the possible 
answers* 

You can use any one of 18 
statistical distribution func¬ 
tions to let ©RISK perform 
its simulations, including uni¬ 
form, normal, and exponen¬ 
tial. It also performs random 
samplings by Latin Hyper¬ 
cube or Monte Carlo methods. 

The ©RISK add-on for 
Lotus 1-2-3 runs under DOS 
2*0 or higher on the IBM PC, 
XT, AT, and compatibles with 
512K bytes of memory and 
Lotus 1-2-3 version 2.0 or 
higher. 

Price: £325. 

Contact: 4-5-6 World, Wel¬ 
lington House, Butt Rd*, Col¬ 
chester, Essex C03 3DA, 
ILK*, (0206) 579776. 

Inquiry 832, 


Detect Infestation 
by Virus Programs 

Y ou can use the 

CHKVIRUS program to 
search your disks for evi¬ 
dence of vims programs. 
CHKVIRUS neither cures 
nor prevents virus attacks, but 
it alerts you to the fact that 
your disk has become infected. 

The first run of 
CHKVIRUS produces a finger¬ 
print of the vulnerable files 
on your disk, as well as other 
vulnerable disk areas, such 
as the boot sector. You then 
store the write-protected fin¬ 
gerprint on a clean disk. After 
the initial run, you can use 
CHKVIRUS as often as you 
feel necessary. The program 
detects infestation by virus 
programs by comparing the 
disk with the fingerprint; the 
action of a virus installing it¬ 
self changes the fingerprint. 
You can then take curative 
measures by restoring older 
versions of files, formatting 
disks, or using other commer¬ 
cial or public domain anti¬ 
virus programs* 

CHKVIRUS runs under 
DOS or OS/2 and requires at 
least 128K bytes of memory* 

It comes with documentation 
describing current virus pro¬ 
grams affecting the IBM PC, 
XT, AT, and compatibles; 
how to recognize them; and 
how to eradicate them* S & S 
offers support and consultancy 
on a daily rate basis and also 
offers CHKVIRUS free of 
charge to sites that have al¬ 
ready been affected by a virus. 
Price: £5 or $10 U.S. , with 
documentation but without 
technical support. 

Contact: S & S Enterprises 
Ltd*, Weylands Court, Water 
Meadow, Germain St,, 
Chesham, Buckinghamshire 
HP5 1LP, U.K., (0494) 
791900. 

Inquiry 827. 

continued 


If you would like your new product considered for publication in 
the international section of BYTE, send press releases to BYTE, 
Attention: Martha Hicks t One Phoenix Mill Lane , Peterbor¬ 
ough, NH 03458, U S. A,; or Dick Pountain, BYTE , McGraw- 
Hill Publishing Co ., 34 Dover St. , London W1X 3RA, U. K.; or 
Shouzou Watanabe, Editor in Chief, Nikkei BYTE, 1-1 1 Kanda- 
Ogawamachi, Chiyoda-ku, Tokyo 101, Japan. All press re¬ 
leases must contain price information, address, and telephone 
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88IS-4 BYTE* NOVEMBER 1988 








WllGireYou 
Six Solid Reasons 
Why¥Xi Should 
Be Developing 
Y>urApplications 
In Clarion. 


1 Slash Your Total Development Effort... 

From Prototyping To Completion 

You’ll get live results Cast—even before you write the 
first line of code. Ideas become running applications in a 
few hours. 

Designer, the front-end application generator, allows 
you to produce major programs with no coding. It 
eliminates prototyping as a preliminary step because design 
and source code generation are done concurrently. You can 
implement a dazzling color screen or a report in minutes. 
You’ll probably never code a screen again! 

2 Automatically Generate Commented 

Source Code For Your Entire Application 

The Professional Developer’s Designer is the most 
powerful application generator in the industry. It creates 
structured source code that is fully commented. You can 
easily add to it, modify it, or just admire it. 

And The Professional Developer is a complete develop¬ 
ment environment with all the tools that you need. 

3 Create High-Speed, Bullet-Proof Data 
Management With Built-In LAN Support 

Advanced techniques allow you to tune your data 
management to fit each application. Use related files, data 
encryption, memo fields, automatic recovery, and commit 
and rollback—all without compromising Clarion’s high 
level of performance And complete LAN features are 
included so the applications you develop will run on your 
network without any additional run-time or LAN PACK cost. 



All New\fersion 2.0 


The Clarion Professional Developer Is A Total Programming Environment That 
Runs On Any IBM PC, PS/2, Or True Compatible With J84K Of Memory And A 
Hard Disk. The Retail Price Is Just S695. NOT Copy Protected. 


CLARION 

PROFESSIONAL DEVELOPER"* 


4 Interface To Your Own C or Assembler 
Routines For Special Requirements 

The Professional Developer will support special device 
routines and complex logic written in C and Assembler. 

You won’t have to completely re-write all those existing 
procedures. You can produce completely open-ended 
solutions that can grow with your needs or requirements. 

5 Produce Executable Programs That Don’t 
Need Run-Time Systems 

Compile your application into an .EXE program that will 
run on a stand-alone computer or workstation so you can 
distribute your programs without costly run-time systems. 

6 Get Started Immediately. You’ll Be 
Productive The First Day. 

Although there’s a lot of horsepower “under the hood,” 
you’ll be producing programs soon after you open the 
package You’ll find the whole environment friendly and 
comfortable. PC Week says: “Clarion is easy to learn and 
easy to use” 


WORLD 


InfoWorld Gives Y>u 
One More. 

After an exhaustive evaluation of 
twenty relational databases, 

InfoWorld proclaimed Clarion’s top¬ 
scoring Professional Developer 
**... the system of choice for the 
serious applications programmer.” 

Perhaps the most compelling reason 
of all for developing your applica¬ 
tions in Clarion. To get started doing 
just that, see your Clarion dealer, 
or call our toll-free number, today. 

(800) 354-5444 



Clarion 


Professional 


Developer 


8.2 


Jut. 4. 1988 


HIGHEST 

RATED 

RELATIONAL 

DATABASE 


AskJbr a free copy ofour tutorial 
diskette and introductoryt material. 


Clarion Professional Developer and Clarion Software are trademarks of danon Software. Copyright 1988 Clarion Software. 

Circle 429 on Reader Service Card 
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WHAT’S NEW 


INTERNATIONAL 



A Multiplexer 
for ISDN 

ayze Systems* Arrow 
640 is a high-speed time- 
division multiplexer designed 
for Integrated Services Digital 
Network (ISDN) and other 
digital services up to 64 kilo¬ 
bits per second. The multi¬ 
plexer lets you combine data 
channels, or six data chan¬ 
nels and one voice channel, 
into a single digital link. 

You can select from four 
configurations, which you can 
enter, store, and recall at any 
time using the front-panel but¬ 
tons and the liquid crystal 
display module or using a sepa¬ 
rate terminal attached to the 
supervisor port* To ensure se¬ 
curity, you can disable the 
buttons and protect the port 
password. Modem support of 
the supervisor port permits re¬ 
mote control over the tele¬ 
phone network. An available 
option automatically loads 
different configurations at cer¬ 
tain times of the day to suit 
the varying demands of the 
digital link. 

The data channels can be 
asynchronous or synchronous 
at speeds between 1200 and 
19,200 bits per second; you 
can clock synchronous chan¬ 
nels internally or externally. 
Modem control signals sup¬ 
port various applications, 
including multidrop and 
switched network channel 
extensions. 

You can connect the multi¬ 
plexer to personal computers, 
minicomputers, and main¬ 
frames via the data port. 

Price: £950 for four chan¬ 
nels; £1250 for eight channels; 
£1450 for six data channels 
and one voice channel. 
Contact: Mayze Systems 
Ltd., Delta 900, Great Western 
Way, Swindon, Wiltshire 
SN5 7XQ, U.K. t (0793) 
511789. 

Inquiry 868. 


A Luggable Music 
Sequencer 

T he Portable Professional 
Sequencing System 
(PPSS) is a compact, lug¬ 
gable system that combines 
the power of an IBM PC XT 
with the Roland MPU-401 
musical instrument digital 
interface (MIDI), 

The supertwist LCD 
screen has adjustable view an¬ 
gle and contrast control with 
a resolution of 640 by 200 
pixels. You can configure the 
video adapter to emulate an 
MDA or a CGA, and to drive 
a standard IBM-compatible 
monitor. The active display is 
softwa re- sele ctable. 

You can display and edit 
sequences, as well as filter and 
edit MIDI notes and events 
with Voyetra, the supplied se¬ 
quence software. Voyetra 
gives you 16, 32* or 64 tracks; 
music manipulation tools 
such as 17 transform com¬ 
mands, and harmonic display 
and entry of transpositions; a 
built-in MIDI network orga¬ 
nizer; and a universal program 
bank transmitter. Memory 
buffers give you cut-and-paste 
operations, punch-ins, time 
resolution of 192 pulses per 
quarter note, and the ability 
to synchronize to tape. The se¬ 
quencers also have compat¬ 
ible data formats that let you 
upgrade as required, without 


losing previous work. 

The PPSS is compatible 
with the IBM PC and comes 
supplied with MS-DOS 3.2. 
Other features include an 
8088-2 CPU running at 4.77 
or 8 MHz, provision for an 
8087 coprocessor, 640K 
bytes of RAM, three IBM- 
compatible expansion slots 
(two full-size and one half¬ 
size); and one 360K-byte 
514-inch floppy disk drive. 
Available options include a 
20-megabyte hard disk drive, a 
second 514- or 3 ^-inch flop¬ 
py disk drive, an interna! 
modem, and an external 
monitor. 

Price; £1520 and up, de¬ 
pending on the configuration. 
Contact; Poke Ltd., 54 
Cambridge Rd., St. Albans, 
Hertfordshire AL1 5LD, 

U.K., (0727) 51692, 

Inquiry 850. 


A Hand-Held 
Optical Character 
Reader 

R AFI offers DataSweep 
1/Lesemaus, a hand-held 
optical character reader for 
selective data entry (see 
What’s New, page 70, in the 
June BYTE). You sweep the 
reader across lines of text, 



and the data automatically en¬ 
ters into your personal com¬ 
puter. You can also enter char¬ 
acters directly into most 
word processing, spreadsheet, 
database, and desktop pub¬ 
lishing application programs. 
The company is currently 
modifying the product to read 
the German character set, 
and the company will further 
enhance it so it will be able to 
read a variety of other interna¬ 
tional characters. 

The DataSweep 1/Lese¬ 
maus package includes the 
hand-held character reader* 
an interface board that requires 
a full-size slot in an IBM PC, 
XT, AT, or compatible, and 
software that runs under 
DOS 2,1 or higher. 

Price; 2500 deutsche marks. 
Contact; RAFI GmbH & 

Co. Elektroteehnisehe SpeziaL 
fabrik, Postfach 2060, D- 
7980 Ravensbuig 1, West Ger¬ 
many, 0751-89-302. 

Inquiry 851, 


Preprocessor 
Makes C Language 
Like Smalltalk-80 

T he C_Jalk preprocessor 
supports SmalltaIk-80- 
type programming in the C 
language on the IBM PC AT 
and compatibles. Similar 
products already available in¬ 
clude C + +, but C_talk is 
similar to Smalltalk-80 in that 
it has a parent class, defines 
called functions at execution, 
and offers an editor called a 
“browser.” It does not offer a 
compite/debug function, but 
it supports Microsoft C, Lat¬ 
tice C, Turbo C, and C86. 
System One plans to port it to 
the NEC PC-9801, but the 
date has not been announced. 
Price: 45,000 yen. 

Contact: System One Corp., 
Ohmori Building, 2-15-16 Ni- 
honbashi, Ningyou-cho, 
Chuo-ku, Tokyo 103, Japan, 
(03) 663-4551. 

Inquiry 848. 

continued 
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USA SOFTWARE IN EUROPE! 

NO COSTLY PHONE AND FREIGHT CHARGES! 
QUICK DELIVERY! LOW PRICES! 



m PRODUCTS; Price 

PhaiLap 386 \ ASM/Link tbilcl S0386 Developmenl System) $ 699 

ADVANTAGE 3B6 C (PraiKted mode Cl Compiler) ._.$ 1079 

High 0386 (Use full 32 bit power of S03S6) $ 1437 

Concurrent DOS 386 pTgmr's Toolkit <b t R™. T dJ.. S 209 
ADVANTAGE 386 Pascal {Protected mode Pascal/386) «... £ 1079 
FOX & A S E+/386 iXun try dBASE tit PI w pfiignro wntunu rwdlkntjwil'. $ 561 

Microsoft Windows ,'3Bb i,MuJtlplp*pplira 1 iifiaiuwiraiw 3 inTll.£ 231 

Mitrdpoit Sys. V/386 Complete iRuniim*,DswbpiMntSjuimi $ 1191 
N DP C-386 IGWWlj' c^tturimng C Carnptlt'r Mainframe quality cudeh $ SOS 
NDP Fortrfl n-386 CFrotateil Wolfe nonmplfad 106 iUKlt- 3 -tt 11 mo 005 

OS/396 Software Dvfpf's Kit tI\irtiJiiUr.«ppli. toprolcc. model .. S 649 

Paradox 386 (Powerful, easy to use datiihix! . . 990 

Professional Pascal 386 (Handles large systems of modules! $ 1409 
SCO XENIX Sys. V Comp. 386 iu*n s^nupt, fmk favpi S 1919 
Microport System V/386 Complete tRurnim*,dvi^t ip,] „„«£ 1191 

VM/316 I'Conttnl IVlifnin Turn* 1 386 jn*dunc into many!? .$ 299 

ARTIFICIAL INTELLIGENCE 

Arity Combo Pak (File intardungfi compiler/interpreter).... S1319 
Golden Common Lisp (Training and Ltavelopmenl System) $ 1005 
M u LISP-87 Developmen 1 System (Fonwty Mfenw* u» P f $ 549 

Turbo PROLOG (Complete A,I. environment) ..£ 169 

Turbo PROLOG Tool box 115 

Vp Expert (Complete Expert System Development Tool).—.... £ . 

ASSEMBLERS LINKERS &. TOOLS: ^ 

ADVANTAGE Disassembler (DimmcwI 
Microsoft Macro Assembler (Suite* a; 

PI ink 86 Plus (Overlay linkage editor) 


Eagle-Emerald Bay (Advanced databKfnif^ng, language). 

Fo xBASb + (Rim dBASE programs withriul ij.iodllicaiLnn)........ 

Informix-4G L {4th generation appliLYi tiiy l^guige}....- 

Inform! K-FSQl. Ir.P M SQt. I.U 1 rftM.-K|» i I ^W rp e^ ijjyitwC FhipjHn) . 
Informix-SQL (Relational DBMS) | 

Know led geman/2 <ini*sir*bMj <,< 

Magic PC I FUirunatc- coding, njl munch t of di'v^lcipmcwit ti 
ORACLE 1-2-3 (DalaWadd in fur t- 2 ^ 

Paradox 2.1 (Powerful, easy to ust-dateba* 

QUICKSILVER (dBASE III PLUS limpilerl. 

R&R Clipper/Foxbase* Module (wport writer) 

R&R Relational Report Writer {Re&nt writer 6 
RtBASE for DOS (DflbGwHh kwl iMrotwnwn i ui^^p,- i.. 

Toot ReRig‘s Adv. PigmPs Ubntw^^ E ^C)i t-if*™ 

XQL (Relational DBMS fur pTogmmmerj|.. 

Xtrieve (Menu driven Query systeM^**, 

DEBUGGERS ; $ 

Advanced Trace -86 (Symbolirdrtus. & Asm, Interpreter).... 5 233 

Periscope I (With breakout switch k submarine heardr..S 83*1 

Periscope III 10MHz (w Sinc wnirpnffl 4 . Hre*kaut iivii.in 5 1679 

DESKTOP PUBLISHING: 

Byline (Use with dBASE III Plus a 
PageMaker (Integrate text and gn 


ADVANTAGE C++ ! Implementation of AltTs C++) -_— $ 717 

Small talk/V !Pure ofcjecl oriented prrjjpjrsimln^. Fist pr»phiiii InrerfiLri . $ 143 

Smalltalki'V 286 (Contains DOS extender. Adress 16MB)__ $ 285 

Small talk/V Communications (CunuNoitalkra) 75 

Smalltalk/V EGA/VGA Colour Pack dM^ra* eca/vuai h S 75 
Smalltalk/V Goodies (Extend SmaLltaHc/v environment) $ 75 


Zortech C++ Compiler (True C++ compiler)« 


.9 155 


t* .cpmwuU »£ 315 
t. ays,) $ 179 
' L| 453 

Sourcer (Create commented source code listings) 185 

BA S I C LA NG UAGE & T O OLS: 

FINALLY! (BASIC Graphic subroutine library) 

Microsoft Quick BASIC (With editor & debugger) . 

ProBas (232 BASIC routines) . 


Turbo BASIC (Editor, compiler & debugger) „ 

BUSINESS GRAPHICS: 

Boeing Graph (3-D presentation graphics) 

Dan Bricklm's Demo H .petttygmowrafctwiKj 

Gem Collection Troducc drcunnml!, vtj integrated ted 4 gnptikl) ... 

Pizazz Plus (Full EGA support, 200 colours) —... 

C LANGUAGE; 

Higfl C (Protected mode, rompiln arms machines tt op. Bya,) 

Instant C/16M (Protected mode, Up to 16MB) 

Microsoft C Compiler (IncludesQuickC 1S1 CodeView). 

Microsoft Quick C Compiler (Very fast C compiler)« 
Turbo C (Pull down menus with windows) --- 


»S 135 
..$ 121 
,.S 163 
% 115 

359 
S 265 
.,£ 105 
,.S 214 

,£ 945 
$1205 
.$ 527 
$ 121 
.$ 117 


Lotus 1'2~3)...£ 346 

>hics)....^...£1025 

| PagePerfcct (Eurtipean fonts, WP, And File tngm!.> - £ 5(15 

Ventura Desk Top Publisher iCMb) llurail iayifiil nnfinul.. S 90S 

DISK, DOS, hACRUR&KEYBQMP 

Disk Optimizer tLosicatly oryian;j^cs dniii nn h^rd disks.£ 75 

Fansi-ConsnLe |Fasi, pinv«fuJ ktwui St keyboard uiilltiL , »j£ 111) 

F&stBack Hus tBackup utility iat 3.25“ 6 re/2 35T --$ 175 

FastTrax (Disk optimizer) ........£ 57 

Norton Advanced Uti I i ties i Dhu m (.v ,n: uni y diMi rv :< £ J 49 
On-Call (Memory resident. Load up to 40 programs) $ 82 

PC/TooIs Deluxe (Meuioiy«;ii()nii dibk & file utility) ..$ 75 

Q-DOS it (Hard disk file management)...5 89 

SpeedStor 286 (Inltg. haul disk* kf PC/XT/Al urftmpal.J ..5 143 
Vfeature (Turn one or iwo hard disks into many) $ 117 

VopI (Make yu ur hard disk last longer) ....►,...£ 

Window DOS (Memory n+sidenl disk manager) ««♦**«$■ 
EDITORS ; 

Brief [Most popul.u'custom h^lII 
MKS VI K M'I'li li' mil iim.l. Him- 
SPF/PC (I : £ . ■ rsi.. ■ i- of' :uuir lJ rame 
VEDIT PI L-5 I'W mdnv\ menus 



;1 editor). . .£ 303 

109 


processing) * 


.$ 299 


191 


“xiwirt; mr 

: iq™L pDr.^ikici 


C L IB R ARI ES ANELXQQLS: 

dBASE C Tools Prgmr's Lib. i Built m c fun; fwdPASF iei rtuti - S 101 

C-SCape (Iunctii]n 5 libriiy (or screen design &. code generation) £ 395 
C ASYNCH MANAGER (Interpreter drivrn pom^g control)! 157 
C TOOLS PLUS (Full spectrum of general utility functions) .. £ 157 

C Utility Library (Over 400 functions)___£ 213 

G reen I eaf Communications Library t^ywh twir. sfor«y). £ 247 
Green leaf Functions Library i ma [lUKtiom wth+iL DCSABDOSi £ 227 

Multl-C (library for mult-ta^king programs)... £ 199 

Turbo C TOOLS (Compiled C functions for Turbo C) £ 159 

CQMFU I E R A IDED DESIGN^ 

AutoCAD Release 9 (Most popular CAD package) w .. £ 3995 

AutoS ketch Enhanced (FuCI-functions CAD for line art)-£ 119 

Design Cad 3-D (Export 3D drawing to 2 D packages) £ 297 

G Cn eric Cadd I htertunici] drafting dHi^n. 2 D 0 mkin/line type*)...... £ 105 

COBOL LANGUAGE AND TOOLS: 

COBOL spll (Powerful screen management tool) £ 519 
Level II COBOL (Cambgnr»bctt nf nulutrunc it PC iapibilllscrl .._.... £ 459 
Microsoft CO BOL Compil er (Mow *pp( Ihm mitnlttiw to poS 817 
Realia COBOL (CnmpllE Lu^, pj. Ihj.n mainJiam? nr mim? CompiLcr) $ 1398 
RM/COBOL 85 Development System (ta»id*v*t s.y*i«n> S 1555 
Screenplay (Screen management)----- $ 249 

CROSS D EV EL O PMENT: 

Aztec C Cross Devek System <dcsio imnydiirer<iit ».<.$ 1055 
Lattice 68000 C Cross Compiler (FC host lofiflK taiget) ... S 605 
Lattice Z-80 C Cross Compiler (PC host ioZ-80 target) $ 605 
QUE LO 68000 Cross Asm/Lin k (PC host to ok tug*) $ 779 

D ATABASE AND FILE MA N AGEMENT: 

Btrieve (Keyed indexed file management system) « 

Xtrieve Report Option (Report writer)... 

Xtrieve (Menu driven Query system) „ 


'.it l^prddtSbGHf) . $ 

users) £ 747 
BASE compiler) „«$ 


475 


C-ISAM (C functions for indexed file system) _ 

C-tree with r-tree (Bhw file Jiamdler with report generator) .. M 

CLIPPER (Compiles dBASE into EXE files) —™,. 

d-lree (Comprehensive application generatton modules) .......... 

dB/RA (Arrays/windows program) .. . 

dB_QUt!KV (Query for dB_Vis[a)........ 

dB^VISTA (Build, maintain & access database files) 
d B C HI PLu J (ISAM package & C interface En dBASH III Mua) 

dBFast (Turbo compiler for dBASE III Plus)__— 

DBXL Diamond (Fxlwuled Urng. features for dBASE Bl Plus) 


S 299 
S 193 
5 323 
$ 343 
£ 785 
S 723 
£ 599 
5 285 
$ 297 
S 297 
I 845 
$ 115 
£ 2(39 


FORT R A N L ANGUAGE & TQQj 

Graf malic & Plotmatic era graphic. * 

Lahey FORTRAN F77L-EM/32 a 
Microsoft FORTRAN Compiler ip 
N o Limit Fortran Library (i»fuie; J 
RMfFortran Development Sys. Un( 

GBAEHII^lLIBKAEIES: 

ADVANTAGE GraphicslUw h 
Essential Graphics (Easy to use. No royalties) . 

GraphiC (Scientific & engineering, grapliits) . 

CSS Graphic Dvlpl. Toolkit (ConMie dripiawiran.?.. 
HALO^ (190 functions. SupportiOTpnv languagtSflS 
MetaWINDOW/PLUS tr.» P w« ™JT....S 

LOCA L AREA NE TW ORKING: 

Btrieve/N (Supports most networi 
dB_QUERY Multi UsertK«[alional 
dB_V[STA Multi User (Supporbs 
FoxBASE+ Multi User (Ultra fast 
Knowledge Network (Easy to insl 
LifeNet 6 Users for 286 or 386 
Novell Advanced NetWare 286 it 
SFT NetWare 286 W/Keycard oi 
Paradox For Network (Easy to use DBMS. Up to & useii) .... £1085' 

MACI N TOSH PR ODUCTS: 

Copy 11 Mac iA*dwv*i t^ck-up lew wp? prwfctiiawftw#™) £ 45 

FastBack (Backup utility) .. £ 95 

FoxBASE+ for Mac. (Powerful, easy to use DBMS) £ 376 
Full Write Professional iw«j p»»»i^ PotfScrtpi supponi ■»*«„ £ 452 
Guide (Hypertext Store it retrieve Information intuitively) «... $ 245 
LapLink Mac (Connect PC to MAC. Transfer files rapidly) «.. £ 149 
MacBrain (Best Neural net system available) £ 305 

Microsoft FO RTRAN Compiler (suinfr™ jp ™4 pat. oidr] . £ 338 
Microsoft BASIC Compiler for Mac n_<m H united foriwfcr t. £ 225 
Pixel Paint (Full repertoire of mmicumputer paint programs) .. £ 471 
Turbo Pascal (Compiles 27/)0Q tines per minute!) £ 117 

MOD U LA-2 LA NG UAGE k TOOLS: 

LOGITECH Mod uia-2 Dvlpt. Sys. HCampi« pact p ilu todtin £ 303 
Repertoire/Btrieve Toolkit (Integrate Repertoire ^/Btrieve) £ 155 

OBJECT ORIENTED P R OGRAMMING: 

ACTOR (Support* MS Window*. Royxlty Free) 599 



hout training)$ 199 

flJLANI^.S 626 
stry waodani LAN). £ 3119 
CB cW/Sja. FmitTol.i. £ 5639 


usaT^T software 

LJMMATQUAJ 116- 8001 ZURICH, SWITZERLAND 
PHONEr (01)252-6710 FAX' <01 > 2527795 TELEX: 814460 
(Attn: USA SOFTWARE) 


OPERATI NG SYSTEMS & TOOLS: 

AJ. Dvlpt^s Kit Operating Sys. tiwu . £ 649 

M icroport DOS Merge 386 (DCS/ UNIX environment} -.£ 531 

MKS Toolkit lOptlmlitOOStfirtKrnmrtit wlih dw tlQ UNIX HmU..... £ 239 

QNX Dvlp. Sys. 'MuMIuJ**, milllmeLAN .£ 85 f 

I SCO VF/IX FOR XENIX 386 (Muki-uwr. -Uak DOS undi;rXEN(Xj4' 599 
[SCO XENIX System V Complete 286 rOp9^,dh^^| ...S 1559 
System V Complete PS/2 Mod. 50/60 (upw iv^.i .. £ 1679 
fkroport Sys. V/AT Comp. l.^ i F t Sys,„ a, m-c; ^ 7 . ■. £ 8^1 

■icroport System V/AT Runtime i«_v v . ..£ 333 

idin-DOS (Multitasking, multiuser Op. Sys.).$ 125 

Ada Vantage Compiler (Fast, efficient Ada)...$ 1197 

Baby/36 Automated Conv. Sys. rfc'on ^nn: u .$ B30 

Bfreing Calc, ( IDlarger-dian-memory spreadsheet) ....$ 359 
Carbon Copy Plus iCtHTunijjiU.ajtJii- i( 4 'uu>i^^C«cce»> ....$ 239 

CC EXPRESS (Au 1 i>n , wilcd J uiuilictuU-d ki'ninumiccitionsl.S 419 

DESQview 1 Multitasking, windowing, over 640K) 5 149 

Framework 11 (Spreadsheet. Datithaie, tvSmProc & Comm.), S 715 

Math Cad (Statistical mid Mathemiifje.ilJ $ 415 

M i crosoft Excel (Spreadsheet) £ 581 

Microsoft Pro)eel (Project Managi ng nri. 575 

Mica»s<tii Word (Word I ’ro^BTng) ____ $ 527 

Miiror II (A synch file transfer & data manager) ..£ 83 

I 1 C/T O K DI - \h rerli f).iX'cJpprnjmiSysti-m).... £ 315 

Pe rsonal REXX (Rex\ langua^^nterpreter).. £ 159 

PVCS PeraonaJ (Version £t source code control).$ 185 

Remote 2 (Pcrwrrfu] remote PC t'i> JC J^|iiriiriuii 3 (:arki.nv , l .$ 185 

RPG II Compiler (IBM System/36 compatibility).$ 1055 

RUNOFF (Fexi foiTnatter)..... 

SideKick Plus (Desktop matwgtTnenf 
Sideways (PrW tea thaC* too wide fur your prtiUrr) . 

SmarTcrm 220 ITenumal emulation) 

SSP/PC Scientific Subroutine Library 
Time L. in c ! Profrel management with tth infr; 

Word Perfect-French (Freitch Word Processin g ).. 

WBUHBBBSSLj 1 

Itrosoft i J a$ciRHHR| 

aueal-2 (Fully sntegratea development system) 

Professional Pascal i^TriH 
Turbo Pascal (Compiles 27,000 lines per'inmutei)'..... 

PASCAL LIBRARIES AND TOOLS: 

Pascal TOOLS £ Extend power of IBM Si MiL-rnreuft Pascal) . 

T-Debug Plus (Powerful debugging for I urbo Pascal). 

Turbo Analyst (Turbo Pascal Utilities) 


Turbo ASYNCH PLUS (Communications Library)_£ 

Turbo Pascal Database Toolbox (Etatibtir buildupu*;i £ 

Turbo Pascal Editor Toolbox iBuild (ext editor or wp) £ 
Turbo Pascal Graphix Toolbox (High-res graphics) £ 
Turbo Pascal Num, Methods Toolbox (Sn./Fj)g./uithi w »£ 
Turbo POWER TOOLS PLUS (For Turbo Pascal 4.(1).. $ 
Turbo Professional (Fast general purpose library).««, $ 

SCREEN DESIG N AND WINDOW ING: 

Green leaf Data Windows W/Src. ivm Mmy d>M types) £ 

Microsoft Windows iMuitiph ipiiikitidM Mvifuttmuit) .. 

Development Kit ifitmlupnuliiinitir^widuwrt $ 

Multi-Windows iMultilaHlrjnB.Mmutlaiwus window dsnpJavS-£ 

PANEL Plus ScnjBn mpnS. Ijbrary mlK aourti!, ^rnjdiK? nwdrl............ S 

PC/Forms (Forms miiiifigcmcnt lorC & PaHcat)... £ 

VCScieen (Screen painter/code generator) _......$ 

Vitamin C (Windows, date entry).....£ 

Windows for Date (Windowing, data entry)___ £ 

T RA N S LATORS: 

BAS_C Commercial (Basic to O--—---S 

B AS_C Economy (Basic to C). 


-- .S 305 

- -S 164 

BAS_PAS Commercial (Basic to Pascal) 229 

B AS_PAS Economy (Basic to Pascal) —.. S 124 

d BX d B A S E to C Tran s la tor (R im dBASE iti t*w in c <nvvtro*m>. S 721 


BASIC Com piler for Sys. V/286 icunp. w.s aaca 6 q mso $ 719 
Btrieve (Keyed, indexed file management) 719 

SCO FoxBASE + for XENIX 286 fkim j&ase png. w/Oawd j. £ 959 
Terminal Control for XENIX <Windowing it data entry) 1199 


Terms EUROCHEQUE AMERICAN EXPRESS, VISA, 
MASTERCARD, EUROCARD, C O D 
30 day billing for qualified Cumpfl.rtk's in Switzerland. 
Special discounts for large or corporate buyers. All prices 
In US dollar* 

Add shipping charge from Zurich at prevailing rates. 
PrioE subject to change without Mtkp. 

Hour* 8:30 AM - 5:30 RM. 
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WHAT’S NEW 


Solve 

Your Document 
Storage Problems 

A rchiv 2000 is an optical- 
disk-based archiving sys¬ 
tem from Micro Concept No. 

\ that provides an integrated 
solution for document 
storage. 

The system comprises a 
Zenith 80386-based IBM 
PC-compatible computer 
with 1 megabyte of memory, a 
40-megabyte hard disk drive, 
a high-re solution 1280- by 
840-pixel display, and a 514- 
inch WORM (write once, read 
many times) optical disk 
drive. Also included is an Ad- 
size flatbed scanner with a 
resolution of 300 dots per inch 
and a laser printer that can 
print 12 pages per minute, also 
at a resolution of 300 dpi* 

The package includes soft¬ 
ware to drive the scanner, 
which lets you scan text and 
graphics into the computer and 
transform it into a standard 
desktop publishing format for 
storage* You can then store 
the data on the WORM drive 
using a relational database 
package that supports indexed 
retrieval. Each archive data¬ 
base can have up to 255 infor¬ 
mation fields, of which 10 
can be indexed, with an un¬ 
limited number of elements 
in each index. The system can 
handle up to 9999 removable 
WORM cassettes, each of 
which can hold 400 mega¬ 
bytes of data, or up to 400,000 
ASCII text files or 10,000 
scanned data files. 

Options include a “juke 
box” that can manipulate up to 
64 WORM cassettes, provid¬ 
ing 26 gigabytes of storage; a 
15-inch paper-white display; 
a second WORM drive; and 
on-line technical support via 
the public Minitel network. 
Price: 250,000 French 


INTERNATIONAL 



francs for the basic Archiv 
2000 system. 

Contact: Micro Concept 
No. I, 83-87 Avenue dTtalie, 
75013 Paris, France, (1) 
45-82-89-09. 

Inquiry 833. 


Enhanced Graphics 
Coprocessor Boards 

T ektite has added analog 
palettes, multiplexers, and 
more memory options to its 
TT786 range of graphics co¬ 
processor boards, which 
were previously available only 
in digital configurations (see 
What’s New International, 
page 64D, July 1987 BYTE). 

The boards feature very 
large graphics memory, 100 
percent compatibility with 
IBM PC analog and digital 
graphics, and 20-MHz Intel 
82786 drawing speed and win¬ 
dowing capabilities. 

The TT786 graphics co¬ 
processors produce both digital 
and analog monitor signals, 
driving standard monitors at 
resolutions up to 800 by 560 
pixels. In analog mode, you 
get 256 colors from a palette 
of 262,144. The TT786 range 
is compatible with IBM’s 
CGA and EGA digital graphics 
adapters and the IBM VGA 
and PGA analog systems. 
Available graphics mem¬ 
ory options include 512K 
bytes, 1 megabyte, 2 mega¬ 
bytes, and 4 megabytes. The 
memory lets you store and 
manipulate images up to 8000 
by 4000 pixels at 1 bit per 
pixel or 2000 by 2000 pixels at 


8 bits per pixel, while remov¬ 
ing restrictions on storing and 
simultaneously using multi¬ 
ple fonts, sprites, and icons. 

You can operate the boards 
in a single-monitor system, 
usually using an EGA or 
MultiSync-type monitor. Other 
features include hardware 
drawing at 35 nanoseconds per 
pixel, hardware windowing, 
and programming via Tektite’s 
software library. 

The TT786 graphics co¬ 
processor hoards require a 
full-size slot in an IBM PC, 
XT, AT, or compatible. 

Price: £395 and up, depend¬ 
ing on the configuration. 
Contact: Tektite Ltd., P.O. 
Box 5, Felixstowe IPU 7LW, 
U.K., (0394) 672117, 

Inquiry 875. 


Regain 

Password- P rotected 
Files from SMART 

S MACK is a proprietary 
program designed to help 
users of Innovative Soft¬ 
ware's SMART software pack¬ 
age to regain password-pro¬ 
tected files where the password 
has been lost, forgotten, or 
added. 

The program is written in 
Turbo BASIC and is stand¬ 
alone, so you don’t need the 
SMART software to run it, 
SMACK can see the spread¬ 
sheet and data-manager screen 
passwords and resurrect the 
file-encrypted word processor 


documents . SMACK does not 
find the old password, but adds 
a choice of two new pass¬ 
words. File colors, tab set¬ 
tings, and other formatting 
structures may be lost, and 
possibly one or two charac¬ 
ters at the head of the docu¬ 
ment can become corrupted, 
hut the file contents remain 
complete. 

SMACK runs under MS- 
DOS or PC-DOS 2.0 or higher 
on computers that can run the 
SMART software package 
version 2.0 or higher with 
a graphics card. 

Price: $70U.S. 

Contact: Dandy Computer 
Services, 36 Avalon Rd*, 
Bridgwater, Somerset TA6 
4JE, U.K., (44) 278-424029. 
Inquiry 849. 


An Error-Correction 
Module for MNP 

P ace Micro Technology 
offers a plug-in module 
that adds error correction to 
Microcom Networking Proto¬ 
col (MNP) level 4 or EPAD 
standards to existing modems. 
You connect the Pace error- 
correction module between 
the modem and the computer 
by plugging it into RS-232C 
sockets; it is completely 
transparent to the user. The 
unit measures only 82 by 33 
mm, which was achieved by 
using surface-mount 
components, 

MNP is emerging as the de 
facto error-correction standard 
among modem manufac¬ 
turers but has no official status 
as yet. Pace claims that you 
can upgrade its module by sim¬ 
ple software changes to ac¬ 
commodate future error-cor¬ 
rection protocols that may 
emerge. 

Price: £149. 

Contact: Pace Micro Tech¬ 
nology Ltd., Allerton Rd., 
Bradford BD15 7AG, U.K., 
(0274)488211. 

Inquiry 993* 

continued 
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Finally, there’s an SQL that gets back to 
BASIC. And COBOL. And C. And Pascal. 


As a programmer, you've probably already 
faced it—the database dilemma. Do you use an SQL 
for easy database handling, or a true programming 
language for maximum power and flexibility? 

Now you can do both with XQL® the relational 
data management system from the developers of 
Btrieve.® 

The Programmer’s SQL. With XQL, you 
can access your data with the ease of Structured 
Query Language through simple subroutine calls 
from traditional programming languages. XQL sup¬ 
ports standard SQL syntax, including subqueries, 
unions and security groups. 

XQL Relational Primitive Operations. 

In addition, XQL lets you bypass the SQL level and 
perform highly efficient, relational primitive opera¬ 
tions directly. You get all the functionality of a rela¬ 
tional database model without the constraints of a 
4th generation language. 

Building on Btrieve. The heart of Novell’s 
family of data management tools is Btrieve. By 
letting you access multiple records at a time, XQL 
adds a powerful dimension to Btrieve. XQL incorpo¬ 
rates sophisticated data manipulation features which 


allow you to access data by field name, move forward 
or backwards through the database, compute fields 
from other fields or constants, and even work with 
composite records built from multiple, joined 
Btrieve files. 

Like Btrieve, XQL offers features like multi¬ 
user support, fault tolerance, comprehensive 
documentation, and expert technical support. And 
you never pay royalties on your XQL applications. 

Solve the database dilemma with XQL, the SQL 
that speaks your language. See your authorized 
Novell dealer, or call us for more information. 


Novell GMBH 
Schiess-Strasse 55 
4000 Dusseldorf 11 
West Germany 
(0211) 59 73-0 
Fax 49 211 59U 49 
Telex 858 7570 


Novell UK LTD. 

Avon House 

Sweetwell Rd. Bracknell 
Berkshire RG12 HH 
(0344) 360401 
Fax(0344) 860353/4 
Telex 846783 


NNOVELL 
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There are more ways than one to have 
TEKTRONIX-GRAPHIC’S 

!!!!! POLYPHEM SI !!!!! 

is one way of bringing high performance graphics 
to your screen at a low price 

• Polyphem Sl/xx is a Tektronix Terminal Substitution Software Package written for 
IBM-PC’s (or compatible) to bring high end Graphics into your 
Personalcomputer. 

• Polyphem Sl/xx substitutes Tek 4107, Tek 4111, Tek 4115 and Tek 4125 color 
graphic terminals. 

• Polyphem Sl/xx includes a summary of local functions, facilitating your graphic 
design on a high resolution color monitor (up to 1280 x 1024 pixels). 

• Polyphem Sl/xx is successfully tested on most of high performance CAD- 
packages (like ANVIL 5000, STRIM 100, Prime-MEDUSA etc.)! 

• Polyphem Sl/xx consists of: 

a) software, (4109, 4111, 4115, 4125 soon 4129) 

b) graphic-controller CADcard 1040 

c) optional keyboard (enhanced for additional F-keys) 

d) and documentation 


• Prices: 

Software from 920 to 1630 US$ 
Kit (including a, b, c and d): 
from 3940 to 4650 US$ 


We are looking for 

DISTRIBUTORS 

in Europe and worldwide! 

ask us for more Information 

I.E.S. GmbH 
Jagerweg 10 
D-8012 Ottobrunn 
West Germany 
Tel.: 089/6092023 
FAX: 089/6097834 


I.E.S 

4800 Great America Parkway 
Suite 410 

Santa Clara, CA 95054 
Tel.: 408-970-0771 
FAX: 408-748-0984 
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WHAT’S NEW 


INTERNATIONAL 


Common Lisp 
with an Interface 
to X Window 

D elphi Common Lisp 
(DCL) is a complete im¬ 
plementation of Common 
Lisp, enhanced with the latest 
recognized standards in the 
Lisp world, according to Del¬ 
phi S.p. A. It is the first 
commercial Lisp offering full 
production-quality imple¬ 
mentations of the Common 
Lisp Object System and 
CLX. 

The Common Lisp Object 
System is a standard object- 
oriented programming facil¬ 
ity in accordance with the 
ANSI X3J13 subcommittee 
proposal. CLX is the standard 
interface between Common 
Lisp and the X Window system. 


DCL also includes a multi¬ 
thread facility that lets you 
create and control concurrent 
threads of program execution. 

Language features include 
more than 700 functions, spe¬ 
cial forms, and macros; flex¬ 
ible data structuring with sup¬ 
port for symbols, lists, 
arrays, hash tables, strings, ar¬ 
bitrary-precision numbers, 
and user-defined data types; 
advanced control structures 
for iteration, including the 
ZetaLisp-style LOOP macro, 
function mapping, and non¬ 
local transfer; functional clo¬ 
sures that support functional 
abstraction and object-ori¬ 
ented programming tech¬ 
niques; I/O facilities, includ¬ 
ing formatted output and 
streams; and interfaces to C 
and other languages. 

The programming envi¬ 
ronment includes a compiler; 


tracing and single-stepping 
facilities; an interactive debug¬ 
ger that is invoked on error; 
an inspector facility that lets 
you modify data structures; 
an editor interface that lets you 
switch from editor context to 
execution context; a system 
definition facility for manag¬ 
ing the development of large 
programs; on-line documen¬ 
tation for every function and 
variable in the system; and an 
operating-system interface 
with shell commands that 
you can execute within DCL. 

DCL runs under Unix on a 
variety of computers, including 
Sun and 80386-based per¬ 
sonal computers. 

Price: About $1500 U.S. 
Contact: Delphi S.p.A., Via 
della Vetraia, 11,1-55049 
Viareggio (LU), Italy, (584) 
395225. 

Inquiry 990. 


MIFES for AX 
and J-3100 

M egasoft is developing 
versions of the MIFES- 
98 screen editor for the AX 
machine and the J-3100. 
MIFES-AX is expected to be 
roughly the same as the NEC 
9801 version in performance 
and function, while the 
MIFES J-3100 version will 
be available in Japanese and 
English MS-DOS versions. 

The English MS-DOS version 
will also run on the IBM PC, 
XT, AT, and compatibles. 
Price: 48,000 yen each. 
Contact: Megasoft, Kondo 
Building 6F, 16-9 Enokima- 
chi, Suita, Osaka 564, Japan, 
(06) 386-2058. 

Inquiry 842. 

continued 



TEXIRIS 

APPLICATIONS 

Archiving • Publishing 

Dedicated OCR Databases 
Electronic Mail 


TEXIRIS 

FEATURES 


Pre-trained omnifont OCR 
One-pass scanning of text and graphics 
Automatic high performance recognition 
• Learning mode 

Multilanguage lexicons and character set 
Graphical preview of document 
Multicolumn detection and coding 
Adaptability for VAR/OEM applications 


Image Recognition Integrated Systems S A (I.R.I.S.) 

Place de I’Universite 4 B -1348 LOUVA1N-IA-NEUVE, BELGIUM 
TEL : 32-10-45 13 64 - FAX : 32-1045 34 43 
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WHAT’S NEW 


INTERNATIONAL 



Use Your IBM PC to 
Design Schematics 
and PCBs 

H i Wire Plus is a menu- 
driven CAD package 
from Riva Ltd. that lets you 
design schematics and printed 
circuit boards (PCBs) on the 
IBM PC and compatible com¬ 
puters. The program offers 
variable trace widths, trace 
spacing, and pad sizes * which 
you can choose in multiples 
ofO.OOl inch. 

The menus appear only 
when required, and you use a 
mouse to operate the system. 
The package also includes a 
library of common TTL* 
CMOS, ECL (emitter-coupled 
logic), ladder, microproces¬ 
sor, and discrete components, 
including surface-mount 
devices. 

You can check a layout 
against the schematic, and the 
package checks the tine 
width and spacing, according 
to your design rules. Once 
you are satisfied with the lay¬ 
out, you can generate cam¬ 
era-ready artwork on a pen 
plotter or laser printer. 

The program includes 
PCB net list extraction and 
provides conversion from 
smARTWORK layout files 
(see What’s New Internation¬ 
al, page 88IS-36, October 
BYTE). Other features in¬ 
clude "Tubberbanding" for 
maintaining electrical con¬ 
nectivity when you move sym¬ 
bols, an Undo command for 
recovering from mistakes, and 
a grid-snapping feature for 
placing objects. 

The maximum board size 
is 1524 by 1524 mm (60 by 60 
inches), and HiWire Plus can 
provide round, oval, square, or 
rectangular pad shapes. The 
program can handle layout 
designs for up to 256 signal 
layers and features a grid-lay- 
out system with 0.001-inch 
resolution. Multiple windows 


let you display different Lay¬ 
out sections simultaneously. 

HiWire Plus runs under 
DOS 2.1 or higher on the IBM 
PC, XT, AT, and compat¬ 
ibles with a minimum of 512K 
bytes of memory. A hard disk 
drive is recommended. 

Price: £695. 

Contact: Riva Ltd., 3 Bent¬ 
ley Industrial Centre, Bentley, 
Farnham GU10 5NJ, U.K., 
(0420) 22666, 

Inquiry 867. 


Micro Channel 
Architecture I/O 
Expansion Cards 

T he Chase PS range of in¬ 
telligent serial I/O con¬ 
troller boards supports the 
Micro Channel architecture of 
the IBM PS/2s and extends 
the connectivity of IBM PS/2 
computers into high-perfor¬ 
mance multiuser systems for 
up to 64 users, according to 
Chase Research. 

The range includes serial 
I/O controllers with 4, 8, and 
16 ports. Each board features 
a dedicated 80186 micropro¬ 
cessor that manages the 
serial ports and off-loads 
I/O overhead to its own 
microprocessor. Data transfers 


to and from the central 
microprocessor are through a 
dual-ported shared-memory 
interface, which, according 
to the company, is a unique 
feature. You can configure 
each port independently for 
data transfer rates from 45 
to 38,400 bps and for parity 
and word length. The PS 
boards also support down¬ 
loadable code, which gives you 
greater flexibility in the 
operating systems and devices 
supported. 

The Chase PS4 controller 
is a 4-port board with an RS- 
232C interface and RJ-11 
telephone-jack-style connec¬ 
tors. The Chase PS4+ has 4 
ports with four DB-25 connec¬ 
tors, the Chase PS8 has 8 
ports with 8 DB-25 connec¬ 
tors, and the Chase PS 16 has 
16 ports with 16 DB-25 con¬ 
nectors. The Chase PS4+, 
PS8, and PS 16 boards also 
come with distribution boxes 
that contain an RS-232C inter¬ 
face; an RS-422 distribution 
box is available as an option. 
You can insert combinations 
of up to four Chase I/O boards 
in an IBM PS/2, to allow up 
to 64 users to join the system. 


The Chase I/O controllers 
were also designed to improve 
the I/O performance of 
Unix/Xenix/AIX running on 
the IBM PS/2s by moving 
character translation, line edit¬ 
ing, echoing, and buffering 
from the central microproces¬ 
sor to the I/O microproces¬ 
sor. A device driver for SCO 
Xenix V is supplied as stan¬ 
dard, while a device driver for 
the IBM AIX PS/2 version of 
Unix will be available shortly 
after the release of AIX 
PS/2, according to the 
company. 

Price: £495 for the PS4; 

£695 for the PS4+; £995 for 
the PS8; £1495 for the PS16. 
Contact: Chase Research 
Ltd., Unit 5, Metro Industrial 
Centre, St. Johns Rd., Isle- 
worth, Middlesex TW7 6NJ, 
U.K., (01) 847-1557. 

Inquiry 845. 


Aztec C 
for the Atari ST 

T he Aztec C compiler for 
the Atari ST helps you 
generate fast, compact pro¬ 
grams, with libraries conform¬ 
ing to the draft-proposed 
ANSI standard, as well as 
Unix, general-purpose, and 
Atari-specific libraries. The 
linker lets you produce over¬ 
lays and generate information 
for use by debuggers. 

Two versions are available: 
the Professional System and 
the Developer System, which 
includes Unix utilities and 
the vi editor. 

Optional extras include the 
full source code of all the li¬ 
braries and a source code 
debugger. 

Price: £129 for the Aztec C 
Professional System; £179 for 
the Aztec C Developer 
System. 

Contact: HiSoft, The Old 
School, Greenfield, Bedford 
MK45 5DE, U.K., (0525) 
718181. 

Inquiry 881. 

continued 
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Model 

CPU 

Speed 

(MHz) 

Main 

Memory 

Hard 

Disk 

Drive 

Floppy 

Disk 

Drive 

Serial/ 

Parallel 

Ports 

Expansion 

Slots/ 

(free) 

Mono 

System 

EGA 

System 

VGA 

System 

PC-88C 

Compact 

V20 

(8088) 

4.77/10 

640K 

20MB 

(65mS) 

360K 

1/1 

4/(2) 

£775 

£1075 

£1275 

PC-88S 

V20 

(8088) 

4.77/10 

640K 

20MB 

(65mS) 

360K 

1/1 

8/(4) 

£875 

£1175 

£1375 

PC-286C 

Compact 

80286 

8/10 

640K 

40MB 

(40mS) 

1.2MB 

2/1 

8/(4) 

£1375 

£1675 

£1875 

PC-286S 

80286 

8/12 

1MB 

40MB 

(40mS) 

1.2MB 

2/1 

8/(5) 

£1495 

£1795 

£1995 

PC-386S 

. 

80386 

20 

2MB 

44MB 

(28mS) 

1.2MB 

2/1 

8/(5) 

£2795 

£3095 

£3295 


LESS 


MG 


)ODWi 




ERA1 


ULL 


*EL SNA 


Koch system include* a keyboard, monitor, mouse, MS-DOS 3.3, BASIC, GEM (1st Word Plus. Paint), and full set of manuals, 
and is backed up by ourTcchnical Hotline Support and 12 month warranty. On-site maintenance is also available. 

DISK UPGRADE: 40M B to 44M B (28mS) * £150,44MB to 72M B (28mS) = £100, 44MB to 135MB (18mS) * £900. ' 

OPTIONS: OS/2 for PC-286 and PC-386 ranges. Maths co-processors, 720K/1.44MB FDDs, 
tape-streamers, printers, plotters, and networking cards. 

Authorised supplier of XENIX and NOVELL. 

Please feel free to visit our showrooms. 

Elonex (UK) Ltd- Raya Houaa. North Circular Road. London NW10 7XB. Elonax (UK) Ltd.. 7-8 Campus Road. Bradford Science Perk. Bradford. 
Telex 946240 CWEASY-G/REF: 13020170. Fax 01-966 3248 West Yorkshire BD7 1HR. Fax (0274) 307294. 

Tol 01-965 3225 Tel (0274) 307226 
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WILD t 


aT UNC 
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VITYEX 


Atl prices «r« exclusive of carriage and VAT. Priest and specifications an subjtet to change without notice. 
MS-DOS, XENIX, OS/2 and NOVELL art registered trade marks. 
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WHAT’S NEW 


Add a Static RAM 
Disk to Your Apple II 

X APLDSK is a 160K-byte 
static-RAM-based board 
for Apple II computers that 
has enough battery backup to 
retain data for 10 years, 
according to XCalibur 
Computers. 

In use, XAPLDSK oper¬ 
ates just like a DOS 3.3 disk. 
You can format it, remove it 
from the computer, and trans¬ 
fer it to another computer, 
booting at switch-on as usual. 
The card is designed for use 
in adverse environments, 
where dust, noise, wear, and 
vibration may give you unreli¬ 
able operation on rotating or 
mechanical storage devices. 

XAPLDSK retains full 
compatibility with conven¬ 
tional disks and has a write- 
protect link, which you can 
make as required. The pack¬ 
age includes the card and a 
configuration disk. 

Price: £350. 

Contact: XCalibur Com¬ 
puters Ltd., Kent House, 30 
Billing Rd., Northampton 
NN1 5DQ, U.K., (0604) 
259211. 

Inquiry 870. 


A Programming 
Tool for Graphics 
in C 

K essler Softwareent wick- 
lung offers C_Graph, a 
programming tool that sup¬ 
ports interactive, device-inde¬ 
pendent graphics in C using 
the Graphics Kernel System 
(GKS) standard. C_Graph 
offers two user interfaces: the 
GKS standard level 2b (ISO 
7942) and the ACM SIG- 
GRAPH CORE system, 
which Kessler has extended 
with extra functions. Many 
of the functions are shared by 
both interfaces, so you can 
use them interchangeably. 


INTERNATIONAL 



XCalibur's XAPLDSK, a static RAM board for Apple IIs. 


The C_Graph library lets 
you program graphical appli¬ 
cations using a problem-re¬ 
lated coordinate system, which 
automatically transforms 
your coordinates into device¬ 
specific formats and gives 
the programs portability over a 
range of devices. C_Graph 
supports six classes of logical 
input devices, corresponding 
to devices like mice, digitizing 
tablets, key boa rds, joystick s, 
and light pens. 

C_Graph supports drawing 
primitives, such as polyline, 
polymarker, text, and fill- 
area; primitive figures such as 
arcs, circles, ellipses, and el¬ 
liptical arcs; viewports; and 
clipping. A shielding feature 
lets you display all of a picture 
that falls outside the clip 
rectangle. 

You can divide pictures 
into segments, each of which 
can hold as many graphics 
items as memory permits. You 
can add segments at any time 
and display and hide them in 
any order. 

C_Graph comes as a set of 
compiled C libraries, which 
are compiled for a large 
memory model. The compilers 
it currently supports include 
Microsoft 4.0 and higher, Lat¬ 
tice 3.1 and higher, and Bor¬ 
land Turbo C 1.5 and higher. 
The program operates on 
MS-DOS computers running 
under version 2.1 or higher 
with 384K bytes of memory; 
512K bytes of memory and a 
hard disk drive are recom¬ 
mended. Drivers are in¬ 
cluded for a number of output 
and input devices, and 
Kessler also supplies a device- 
driver kit, which contains the 


source code for the existing 
drivers, so you can write 
your own. The company 
claims that a Unix version is 
under development. 

Price: 798 deutsche marks 
for the Professional system; 
350 deutsche marks for the 
device-driver construction kit. 
Contact: Kessler Soft¬ 
wareent wicklung, Mitteldorf- 
strasse 17, 3400 Gottingen, 
West Germany, (0551) 
792488. 

Inquiry 829. 


Intelligent 
Document Entry 

Y ou can automatically 
enter documents into ar¬ 
chiving, publishing, and of¬ 
fice automation applications 
with Texiris from Image 
Recognition Integrated Sys¬ 
tems. The system consists of 
a full-size add-in board, a 
scanner interface, and cus¬ 
tom optical-character-recogni¬ 
tion (OCR) software that in¬ 
corporates artificial 
intelligence techniques. 

Texiris works in three 
modes: Mode A offers auto¬ 
matic separation of text and 
graphics, mode M offers user- 
defined separation via mea¬ 
sured windows, and mode P 
offers interactive preview on 
a Hercules, CGA, or EGA 
monitor and definition of text 
and graphics by pointing with 
a mouse. 

The add-in board is based 
on two custom VLSI devices, 
called the Document Ana¬ 
lyzer and the Structural Ana¬ 
lyzer. The system analyzes 
the characters using feature- 
recognition techniques. 


which, unlike most current 
OCR programs, does not re¬ 
quire the learning of fonts. 

Texiris can read a page of 
mixed graphics and text in one 
scanning pass and separate 
pictures from text without a 
learning phase. It can recog¬ 
nize multiple fonts mixed 
together, as well as foreign- 
language characters and type¬ 
written text. The company 
claims the system has a recog¬ 
nition accuracy of 99.9 per¬ 
cent for over 20 fonts, includ¬ 
ing Courier, Prestige, Elite, 
Times, Helvetica, and several 
italic faces. You can save the 
separated graphics in a variety 
of compressed or uncom¬ 
pressed formats, such as TIFF, 
Microsoft Paint, and GEM, 
and you can output to popular 
text editors and publishing 
software. 

The OCR software ex¬ 
tracts the parameters of the 
text, such as multiple col¬ 
umns, underlines, paragraphs, 
hyphenation, and justifica¬ 
tion, and it retains them in the 
computerized document. It 
runs under DOS 2.0 or higher 
on the IBM PC, XT, AT, 

PS/2s, 80386-based, and com¬ 
patible computers with at 
least 640K bytes of RAM. A 
version is also available for 
the VMEbus running under 
Unix. 

Texiris supports most pop¬ 
ular full-page scanners, such 
as those from Agfa, Canon, 
Microtek, Hewlett-Packard, 
Datacopy, Ricoh, and 
Princeton. It can output file 
formats such as ASCII, 
WordStar, WordPerfect, 
MultiMate, Microsoft Word, 
and DisplayWrite. Options in¬ 
clude a lexical error-detec¬ 
tion and correction facility. 
Price: 195,000 Belgian 
francs and up. 

Contact: Image Recognition 
Integrated Systems sa, 4 Place 
de TUniversite, B-1348 
Louvain-la-Neuve, Belgium, 
32-10-451364. 

Inquiry 995. 

continued 


88IS-14 BYTE- NOVEMBER 1988 













Millennium: 

you’ll find it’s been worth the wait. 


\o other computer can satisfy 
your requirements so complete)} 


COMPACT SIZE 


HIGH PERFORMANCE 


ILTIMATE RELLABIUTY 








TOTAL IBM PC ulMPATIBlLTfl 






EXPANSION CAPABUJTY 


LATEST GRAPHICS 


\ STILISH PACKAGE 


COMPETITIVE PRICIN G 


PRICES RAM it Rll\ S i:|iti S.1S2S 


Now you really can have 
everything you ever wanted in a 
PC-AT workstation. 

No compromises. 

No disappointments. Just powerful, 
perfect performance. 

To find out why the Millenni um by 
HM Systems is genuinely different 
and better than the restof the PC 
market, dial 100 and askfor 
Freephone HM Systems or 
complete the coupon TODAY. 


For technical interest- 
16 or 20 MHz processor 
VGA graphics (640 X 480 resolution in 
16 colours or 320 X 200 in 256 colours) 

1 to (5Mb of zero wait state memory 

1.44Mb 3,5* Floppy disk drive 

42 or 128Mb* Winchester disk drive 

Stunningly fast Intelligent disk 

controller employing caching, 1:1 

interleave, zero latency, elevator seeks, 

dual ported RAM, battery 1 backup 

One serial port 

One parallel port 

Bus mouse port and mouse 

Ultra small size W 290 D396 HlQOmm 

Password protection 

3 year warranty 

* Available 4tii quarter ’88 


HM Systems plr. 

Minstrel House,. 

220 The Vale, 

Undon, NWIL WHZ. 

Fax. 01 20H 0912 

Tel: 01 200091J or dial LOO and 

a&k for Free phone HM Systems 

NAME___ 


iSystems pic 


COMPANY. 

JOBHTLE- 


ADDRESS. 


TELEPHONE. 


. POSTCODE _ 


BY1 
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WHAT’S NEW 


An IBM PS/2 Model 
30 Compatible 

T he Superset-30 Plus is 
fully compatible with the 
IBM PS/2 Model 30, It in¬ 
cludes VGA circuitry on the 
main board, which gives the 
computer enhanced video 
display capabilities, and it 
operates 25 percent faster than 
the Model 30, according to 
Twinhead International, 

The standard configura¬ 
tion includes a 10-MHz 8086 
microprocessor operating 
with zero wait states, 640K 
bytes of memory , a Phoenix 
BIOS, two 3^-inch floppy 
disk drives, an RS-232C 
serial port, a Centronics paral¬ 
lel port, and a Microsoft Bus 
Mouse-compatible port. Three 
IBM PC XT expansion slots, 
a dedicated I/O bus with speed 
switching, and a built-in 
speaker ate also included. 

The custom-designed ana¬ 
log VGA monitor outlet is also 
compatible with the IBM 
CGA, EGA, HGC, and MDA, 
with BIOS-level compatibility 
with MCGA supporting IBM 
PS/2 software. Color monitor 
options include a 14-inch 
monitor with a nonglare 
tinted screen and a tilt-and- 
swivel stand. 

Other features include a 
keylock, a real-time clock with 
battery backup, an 8087 co¬ 
processor socket, front-panel 
power and reset switches, 
and a 101-key Enhanced 
keyboard. 

Price: $950 U.S. and up, de¬ 
pending on the configuration. 
Contact: Twinhead Interna¬ 
tional Carp., 6th Floor, 

604 Min Sheng East Rd., 
Taipei, Taiwan, R.O.C., 

(02) 713-3450. 

Inquiry 879. 


INTERNATIONAL 



Digital Ground 

Modeling 

for the IBM PC 

L .M. Technical Services 
Ltd. has written a version 
of its minicomputer-based 
Digital Ground Modeling 
(DGM) software that runs on 
the IBM PC and compatibles 
without special hardware as¬ 
sistance. The software helps 
you produce three-dimen¬ 
sional plots of the earth’s sur¬ 
face from survey data, such 
as charts, maps, boreholes, 
and echo soundings, as well 
as from xyz data you have ab¬ 
stracted from files generated 
with an editor or digitizing 
tablet. 

You can display a surface 
model on-screen and subject it 
to a range of effects, such as 
rotation, zoom, partition, and 
comparison. The program 
lets you section a model be¬ 
tween any points and plot the 
result at any resolution. You 
can also calculate volumes, 
surface areas, gradients, and 
grid levels, and output them 
to an ASCII file. 

The software lets you sub¬ 


tract two digital ground models 
at high speed to produce a 
Difference Model that you can 
use for infill calculations or 
for visualizing the stages of a 
project. The Partitioning 
function lets you see details, 
such as the extent of flooding 
on an area or the capacity 
curves of a water reservoir. 

The data-filtering module 
helps you detect incorrect 
readings and remove them 
from a plot ... 

Digital Ground Modeling 
software runs under PC-DOS 
2.0 or higher on the IBM PC, 
XT, AT, and compatibles with 
at least 312K bytes of mem¬ 
ory, a hard disk drive, and a 
Hercules, CGA, EGA, or 
VGA monitor. It can handle 
contour, isometric, and per¬ 
spective output to Hewlett- 
Packard Graphics Language- 
compatible plotters, and you 
can generate the output in a 
format suitable for transfer to 
popular CAD and desktop 
publishing packages. 

Price: £585. 

Contact: L.M. Technical 


Services Ltd., Unit 310, Solent 
Business Centre, Millbrook 
Rd., Southampton, Hampshire 
SOI 0HW, U.K., (0703) 
702328. 

Inquiry 992, 


Give Your IBM PC 
96 I/O Channels 

T he DIGIO and DTU 

combination of I/O boards 
from XCalibur Computers 
offers you 96 channels of digi¬ 
tal termination, data commu¬ 
nications, and a real-time 
clock for your IBM PC, XT, 
AT, or compatible. 

DIGIO is a plug-in printed 
circuit board with up to 96 
channels of programmable 
digital I/O and a real-time 
dock. You can use the real¬ 
time clock to generate periodic 
interrupts for real-time con¬ 
trol applications. You connect 
plant inputs via ribbon 
cables. You can use DIGIO for 
applications requiring large 
amounts of digital sensing or 
control. 

The Digital Termination 
Unit (DTU) is a mass-termina¬ 
tion panel that offers screw- 
down and plug-in connections 
for industrial signals. Inputs 
are optoisolated digital signals, 
while outputs can be either 
voltage-free relay contacts or 
Darlington Drivers. In both 
cases, wetting voltages can be 
provided externally from the 
plant or from the DTU. 

In addition to 96 channels 
of termination, the DTU offers 
two independent data-com- 
munication conversion circuits. 
These convert from the TS- 
232C standard to RS-422 or 
RS-485 

Price: £200 for DIGIO; £100 
for DTU, both depending on 
the configuration. 

Contact: XCalibur Com¬ 
puters Ltd., Kent House, 30 
Billing Rd., Northampton 
NN1 5DQ, U.K., (0604) 
259211. 

Inquiry 878. 

continued 


8815-16 BYTE- NOVEMBER 1988 


Circle 457 on Header Service Card 












PORTABLE PERSONAL COMPUTER 


”1 80286 running at 12 MHz/6MHz 
n 1 Mb RAM: Expandable internally to 3 or 5 Mb RAM 
Internal 40 Mb hard disk drive 
Internal 3.5" 1.44 Mb microfloppy disk drive 
640 x 400 pixel gas plasma display with four grey scales 
IBM (EGA) and IBM (CGA) compatible 
Also MDA and Hercules compatible (on external monitor) 

1 liter Faces: 

RGB connector/external keyboard port/parallel port/RS 232C/ 
RJ-11 

Size/Weight: 

36 W x 8.6 H x 36 D cm - 6.8 kg 


Options: 

lnternai/2400 bps Hayes compatible modem (CCITTi 
Internal 2 Mb (4 Mb) Extended Memory card 
Expansion chassis for IBM PC/AT type card 


IBM and PC AT are registered trademarks of International Business Machines 
Corporation. Hercules is a trademark of Hercules Computer Technology Inc. 



For distribution please contact: 

SEMI-TECH MICROELECTRONICS CORPORATION 

P.0. Bdx 3009, Markham Industrial Park 
Markham, Ontario, Canada L3R 664 
Fax: (416) 4754552 Telex 06 986749 




































WHAT’S NEW 


INTERNATIONAL 



Image Scanning 
with a Choice 
of Resolutions 

he FX-RS505 flatbed 
image scanner features 
variable resolutions, selecta¬ 
ble from 200, 300, or 400 dots 
per inch; at 400 dpi, Pana¬ 
sonic claims it can scan an A4 
page in 13 seconds. You can 
also use the scanner in con¬ 
junction with Panasonic’s 
FX-BM89 fax card to scan 
images that you can send as 
facsimiles. 

The scanner comes with 
Panasonic’s Panascan soft¬ 
ware, which lets you save 
images in a format you can use 
with many desktop publish¬ 
ing packages. Also supplied 
are Microsoft’s Scan-Do 
windowing software and 


drivers for GEM Scan. Op¬ 
tional optical-character-recog¬ 
nition software lets you turn 
printed copy into ASCII data 
for editing with standard 
word processing software. 

The FX-RS505 comes with 
an interface card that requires 
a full-size slot in the com¬ 
puter. Panascan and Scan-Do 
run under DOS 2.0 or higher 


on the IBM PC, XT, AT, 
and compatibles with a mini¬ 
mum of 640K bytes of mem¬ 
ory. A hard disk drive 
is recommended. 

Price: £1195. 

Contact: Panasonic Indus¬ 
trial U.K., 280-290 Bath Rd., 
Slough, Berkshire SL1 6JG, 
U.K., (0753) 73181. 

Inquiry 997. 


Unix-Oriented 
32-bit Minis 

F orum International of¬ 
fers the MultiFlex 32-05 
and 32-10, a line of Unix-ori¬ 
ented 32-bit minicomputers 
based on the National Semi¬ 
conductor 32.332 processor. 
The minicomputers feature 
removable disk packs, each 
with an individual controller. 
This modular construction lets 
you start with an 80-mega- 
byte hard disk drive and easily 
upgrade to 160 megabytes by 
adding an additional disk pack. 
You can also switch to optical 
disk storage in the future. 

The desktop 32-05 system 
has 4 megabytes of memory, 
accepts 80- to 150-megabyte 
hard disk drives, and supports 
continued 



BYTE BACK ISSUES FOR SALE 



December 

Inside the 
IBM PCs 



Rates (postage and handling included): 

Holland Dfl 18.00 Switzerland SwFr 13.50 

United Kingdom £ 5.25 France FFr 54.50 

West Germany DM 16.50 Sweden SEK 56.50 

No other currencies will be accepted other than those mentioned above. 

Please indicate which issues you would like by checking 
(^) the boxes. Send requests with payment to: 

BYTE Back Issues, c/o Dynamic Graphics International, 
P.O. Box 25, 3950 AA Maam, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard □ Eurocard 
□ American Express 

Card#_ 

Exp. Date _ 

Signature_ 


Name _ 

Address _ 

Postcode_ City _ 

Country _ 

All orders must be prepaid. Pay only in currencies given. 

Please allow four weeks for delivery by surface mail. 
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New M380 Line: Now More Than Ever The Speed And Power To Grow With You. 




To keep you abreast of ad¬ 
vances in the important Intel 386™ 
sector, Olivetti has up-dated its 
powerful 386™-based M380 line. 

The new line is among the 
fastest on the market, and more 
powerful XP (extra performance) 
models are introduced at the top 
end. Top of the new line is the 
floor-standing M380/XP5 with a 
20 MHz clock speed. Hard disk 
options range up to 300 MB. The 
XP5 also offers the new graphic 
subsystem OVC IVGA-compatible). 
The new M380/XP3 has 2 MB RAM 
and a clock speed of 20 MHz, plus 
a 135 MB hard disk unit. It too has 
the OVC graphic subsystem as part 
of the standard configuration. 

The new M380/XP1 compact 
desktop PC has an 80 MB HDU. 
With a clock speed of 20 MHz, it of¬ 
fers 1 MB RAM and OVC graphic 
subsystem as standard. The new 
M380/C has an improved HDU 
capacity of 63 MB, OVC graphic 
subsystem and a dock 
speed of 16 MHz. All 




M380 models operate in 
MS-DOS, XENIX/V and MS 
OS/2 environments. And all 
include the WINDOWS 
386 package to meet alt 
current and future applications. 

The new M380 line. Yet anoth¬ 
er way in which Olivetti is honour¬ 
ing its commitment to bring you the 
choice of freedom. 

386 is a trademark of Intel Corporation. 

MS-DOS, XENIX/V, OS/2 and MS-Windows are 
registered trademarks of Microsoft Corporation. 
Specifications and conditions subject to 
change without notice 

Olivetti Personal Computers. 


Choice Of Freedom. 


Olivetti 


Circle 452 an Reader Service Card 

































WHAT’S NEW 


up to eight users. The Multi- 
Flex 32-10 has 8 to 16 mega¬ 
bytes of memory, accepts 
hard disk drives in 80-, 150-, 
300-, 600-, or 1200-mega- 
byte sizes, and supports up to 
32 users. The 32-10 also 
comes with an Exabyte 8-mm 
streaming tape drive that 
saves up to 2.4 gigabytes of 
data. 

Forum International de¬ 
signed and patented four gate 
arrays that consolidate over 
300 ICs on a single board, 
which incorporates all the 
minicomputer’s electronic 
functions. The MultiFlex 32- 
OS and 32-10 also include a 
safety battery, a power sup¬ 
ply controller, and an I/O 
coprocessor. 

A third minicomputer, the 
MultiFlex 32-20, is based on 
the National Semiconductor 
32.532 chip, which will give 
you a processing speed of 10 
million instructions per sec¬ 
ond. The 32-20 will include 
8 to 32 megabytes of memory, 
will accept 150-, 300-, 600-, 
1200-, or 2400-megabyte hard 
disk drives, and will support 
up to 64 users. The company 
claims that the MultiFlex 
32-20 will be released in 
mid-1989. 

Price: $24,000 to $32,000 
U.S. for the 32-05; $44,000 to 
$110,000 U.S. for the 32-10; 
$55,000 to $170,000 U.S. for 
the 32-20, all depending on 
configuration. 

Contact: Forum Interna¬ 
tional, 19 Avenue du Quebec, 
91951 LesUlis Cedex, 

France, (1) 64-46-19-00. 
Inquiry 873. 


Drawing Office 
Management 

P ractical Technology has 
designed its DAXDMS 
Drawing Office Management 
System to meet the specific re¬ 
quirements of most drawing 
or design offices. The system's 
flexibility lets you tailor it 


INTERNATIONAL 


for use in mechanical, electri¬ 
cal, architectural, and civil- 
engineering design offices, as 
well as for the electronics 
and construction industry. 

You can use the system as a 
drawing register or for main¬ 
taining complex drawing 
structures, linking assemblies, 
subassemblies, and parts, ac¬ 
cording to your specifications. 
Also, you can link DAXDMS 
with CAD systems such as 
DAXCAD or AutoCAD. 

With DAXDMS, you get a 
drawing register and facilities 
for drawing administration, 
drawing control, and report¬ 
ing. The core of the system is 
the drawing register, which 
helps you maintain a record 
of all drawings, including in¬ 
formation on required draw¬ 
ing media and their location. It 
automatically numbers draw¬ 
ings and lets you store textual 
information with correspond¬ 
ing drawing numbers. 

You can use the drawing 
administration function to 
maintain product structures; 
enforce issue and change con¬ 
trol, including an audit his¬ 
tory; maintain circulation lists; 
and create building stan¬ 
dards. Drawing control lets 
you restrict access to draw¬ 
ings, perform work authoriza¬ 
tion, and exchange informa¬ 
tion between DAXDMS and 
CAD programs. 

With the reporting func¬ 
tion, you can generate reports 
such as drawing registers; de¬ 
sign transactions; department 
lists; change notes; drawing 
lists by reference number, 
product codes, customer 
numbers and contract num¬ 
bers; customer lists; contract 
lists; issue numbers and de¬ 
scription prints; change re¬ 
quests; building standards; and 
data file reports. The reports 
are generated from the struc¬ 
tures menu and the reports 
menu. You can output them to 


the screen or a printer or 
write them to a file for later 
processing. 

DAXDMS runs under DOS 
3.10 or higher on the IBM PC, 
XT, AT, and compatibles 
with 640K bytes of RAM and a 
hard disk drive with at least 6 
megabytes of free space. The 
system also runs under Unix 
on Sun and Apollo worksta¬ 
tions. The system comes with 
an example database and an 
empty database. 

Price: £725. 

Contact: Practical Technol¬ 
ogy Ltd., Clutha House, 

120 Cornwall St. S, Glasgow 
G41 1AD, U.K., (041) 
427-5371. 

Inquiry 844. 


A Worksaver 
for Teachers 

Y ou can create tests, 

questionnaires, and quiz¬ 
zes of various types with 
Question Mark. Tests can con¬ 
tain up to 500 questions, 
which can be multiple choice, 
numeric, fill-in-the-blank, 
word answer, free format, 
ranking, multiple selection, 
or a comment that requires no 
answer, and questions can 
have more than one correct 
answer. 

The computer automati¬ 
cally marks a student’s perfor¬ 
mance on a test, and it can 
make some intelligent deci¬ 
sions, such as allowing for 
simple misspellings in 
answers. When a question is 
answered incorrectly, the 
teacher can add a one-line 
explanation with the correct 
answer and then present the 
student with a corrected 
copy of the test. The program 
lets you store answers and 
marks on a disk for future 
reference. 

Question Mark runs under 
DOS 2.0 or higher on the IBM 
PC, XT, AT, and compat¬ 
ibles with 384K bytes of mem¬ 
ory, a graphics adapter, and 
either a floppy disk drive or a 


hard disk drive. Site licenses 
for large institutions are also 
available. 

Price: £98 for the teacher 
program (which creates tests) 
and a single-copy license for 
the student program (which 
asks the tests). 

Contact: Question Mark 
Computing, 77 Rossendale 
Way, London NW1 OX A, 
U.K., (01) 388-2329. 
Inquiry 834. 


Let This Program 
Execute Tasks 
for You 

T he Clockwork Executive 
is a multitasking software 
tool designed for use in data 
acquisition, automatic testing, 
and laboratory systems. 

An interactive screen- 
based interface lets you define 
the name, scheduling fre¬ 
quency, and start/stop times 
for each task. The program 
then executes each task at the 
frequency you specify. 

The Clockwork Executive 
controls up to eight tasks. Each 
task is a standard .EXE file 
that occupies up to 64K bytes 
of memory, reads and writes 
standard MS-DOS files, 
creates on-screen graphics 
and reports, and communicates 
with other devices, including 
keyboards, printers, and serial 
ports. 

System calls provide addi¬ 
tional functions, such as task- 
generated requests and con¬ 
trol over access to the keyboard 
and screen. 

The Clockwork Executive 
runs under DOS 2.0 or higher 
on the IBM PC, XT, AT, and 
compatibles with at least 640K 
bytes of memory. 

Price: £195. 

Contact: Alan Cohen Com¬ 
puter Consultants Ltd., 225a 
Finchley Rd., London NW3 
6LP, U.K., (01) 435-5493. 

Inquiry 880. 

continued 
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Diink 

Local Area Network 


The 
Smart Solution 
To Tfour 

Multi-User Needs 


Industry Standard 


D-Link hardware and software products are designed to 
meet the industry-standard. This guarantees you against 
obsolescence * and ensures a long-lasting return on your 
investment. 

Our high performance Ethernet Interface Card can 
network any combination of PC/XT/AT and PS/2 Micro 
Channel™, to share valuable resources across the network. 
Furthermore, it has the ability to support TCP/IP, 
NETBIOS, Novell's NetWare™, IBM PC LAN Program 
and Sun Microsystems' 
PC-NFS™ software. 


Our LAN£mart Network Operating System is NETBIOS 
compatible and supports DOS 3.1 file/record locking 
standard. Hence, you can run all third party multi-user 
application software available on the market. 

Ease of Use 

D'Link LAN products are extremely easy to install and 
operate. Using pop-up windows, all options are listed on 
the screen for your ready selection to guide you through 
each operation. 


Affordability 


m 


D-Link is designed for cost conscious users and carries a 
very reasonable price tag. Following the 
industry standard, D-Link is compatible 
with all major LAN products which ensures 
that your LAN will never become obsolete. 



15-J FL, No. 1, Fu’Hsing North Kd. r Taipei, Taiwan, R.O.C. 

Tel: <02^773-2980 Fax: S86-2-78L5S26 Tdex: 10971 DATEX 


IBM PCfXTj'AT, Pfif2, Micro Channel ara registared trademarks of Inter-naticjial Business Machine Cwparelkm. 
NetWare ts a registered tnadomark cl Novell Enc, 
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WHAT’S NEW 


CCw have just finished our 
first Multi-Lingual Scholar™ 
produced job — a service manual 
in Russian for SAAB Marine 
Electronics. The result was 
quite good and the customer 
is satisfied. It seems we cut 
his costs some 30%.}} 

— TEKNISK SPKAKSERVK6 
Vdslra Frolunda, Sweden 

SOFTWARE THAT 
SPEAKS YOUR 


Multi Lingual Scholar!" a single software 
program for wordprocessing and high 
quality printing with multiple languages 
in the same document. Supports on 
screen foreign characters — with accents 
and vowel points — with no hardware 
modifications. Arabic, Farsi and Hebrew 
edit right to left, and a font editor lets 
you design your own characters and 
customize keyboard layouts. 
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[Multilingual 

Scholar 

A product of 
Gamma Productions, Inc 

710 Wilshire Boulevard, Suite 609 ^ 

Santa Monica, CA 90401 USA 
Tel. 213-394-8622 

Tlx: 510 600 8273 Gamma Pro SNM 

Requires: IBM PC/XT/AT or compatible. 640K, 
graphics (Hercules CGA, or EGA), 1 disk drive, 
1 parallel port. Works with most dot matrix 
(9- and 24-pin) printers and Hewlett Packard 
Laserjet+/Series n or compatible laser printers. 


INTERN 


A 33-inch 
Autoscan Monitor 

M itsubishi’s new auto¬ 
scanning color monitor, 
called the XC-3320C, fea¬ 
tures a 33-inch screen and can 
accept TTL, analog, and 
PAL video inputs, so you can 
use the monitor in interactive 
video and videotex systems. 

The monitor’s autoscan¬ 
ning circuitry automatically 
switches to vertical scan fre¬ 
quencies between 40 and 75 Hz 
and horizontal scan frequen¬ 
cies between 15 and 35 kHz. 
The maximum display reso¬ 
lution is 640 pixels by 200 to 
480 lines, noninterlaced, 
which Mitsubishi claims 
makes it suitable for busi¬ 
ness, education, and low-end 
CAD/CAM graphics applica¬ 
tions, as well as for financial 
trading displays. 

The XC-3320C comes in a 
cabinet 770 by 649 by 570 mm 
in size, with front-panel con¬ 
trols for tint, color, sharpness, 
contrast, and brightness. 

Other controls include RGB 
H-phase, H-width, V-posi¬ 
tion, V-height, audio balance 
and volume, and source 
select for RGB or video sig¬ 
nals. The monitor is fully 
compatible with the IBM PC, 
PS/2, and Apple Macintosh 
II display standards. 

Price: £5000. 

Contact: Mitsubishi Electric 
U.K., Travellers Lane, Hat¬ 
field, Hertfordshire ALIO 
8XB,U.K., (07072) 76100. 

Inquiry 991. 


Professional CAD 
for Archimedes 

O ak PDT (Parametric 
Design Tool) is a profes¬ 
sional-quality CAD program 
for the Acorn Archimedes 
Models 310, 410, and 440. 
Unlike conventional coordi¬ 
nate-based CAD systems, 

PDT stores the details of the 


T I O N A L 


relationships between the 
component parts of a drawing. 
For example, if you define a 
line as being tangential to two 
circles and then move one or 
both of the circles, the pro¬ 
gram redraws the line so that 
it remains tangential. Accord¬ 
ing to the company, this 
parametric system lets you edit 
drawings much faster, be¬ 
cause you don’t need to spend 
time restoring the relation¬ 
ships between drawing 
components. 

PDT also features auto¬ 
matic associative dimensioning 
to the British Standard 
BS308, so that the dimensions 
automatically adjust when 
you edit a drawing. You can 
perform spreadsheet-style 
“What If?” investigations on a 
drawing by altering the di¬ 
mensions and then observing 
the results until the best solu¬ 
tion is found. You can also 
draw mechanical linkages, 
such as levers and cranks, and 
then simulate their operation 
as continuous motion or by 
discrete steps on the com¬ 
puter model. 

CAD facilities such as 
zooming, panning, numerous 
line styles, text placement, 
and 16 drawing layers are pro¬ 
vided, which you can select 
for displaying and plotting and 
protect from editing or delet¬ 
ing. An on-line help system ex¬ 
plains menu options, and you 
can export drawings to popular 
desktop publishing packages. 
Oak PDT supports Hewlett- 
Packard Graphics Language- 
compatible plotters and Epson- 
compatible dot-matrix 
printers; you can also attach 
custom screen-dump routines 
to interface to nonstandard 
printers. 

Price: £295. 

Contact: Oak Computer 
Ltd., Cross Park House, Low 
Green, Rawdon, Leeds LS19 
6HA, U.K., (0532) 502615. 
Inquiry 994. 

continued 
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PS/2 and PCL - a powerful pair 



Turbo 

Turbo 

Quick 

MS 


Benchmark 

Pascal 4 

C 1.5 

C 5.1 

C 5.1 

PCL 3.0 

BYTE Magazine 

FLOAT benchmark 

6.65 

5.15 

10.22 

9.78 

4.60 

With 80387: 

0.39 

0.49 

0.49 

.049 

0.38 

Convert 10000 
decimals 

2.48 

11.87 

14.66 

13.78 

3.35 

to character strings 
With 80387: 

2.69 

2.47 

7.52 

7.31 

1.43 

Convert 10000 char, 
strings to decimals 

7.14 

9.51 

14.17 

13.29 

2.41 

With 80387: 

3.13 

4.50 

6.53 

6.49 

1.37 

Sort array of 20000 
random integers with 
built-in SORT. 

- 

4.61 

4.84 

4.83 

0.61 

Sort array of 5000 
random decimals 


13.90 

22.62 

15.43 

0.66 

with built-in SORT 

With 80387: 


1.87 

2.75 

2.09 

0.66 

Sort array of 5000 
random 8 byte strings 
with built-in SORT ' 


2.14 

2.25 

2.25 

0.94 

Sequential write, 
100000 x90 byte 
records 

31.4 

31.0 

31.5 

31.0 

10.2 

Sequential read, 

10000 x90 byte 
records 

31.3 

30.9 

31.4 

31.3 

9.2 


Manufacturers: Turbo Pascal. Turbo C » Borland. Quick G, C 5,1 - Microsoft- PCL - Calend. All timings are in seconds They were all taker 1 under iderHical 
conditions on a ISM Hz IBM PS/2 00 and PC DOS 33, without a dtskcache and BUFFERS=30 in CONFIG SYS. Turbo Pascal has no buHl-in Sort. 


But execution speed tells only half the story.. . 

PCL’s text string handling, window management, communications are superb. You can 
design elegant and professional screens with ease, make any PCL application RAM- 
resident or even write self-modifying programs. 

If you looked at C and couldn’t see the emperor’s new clothes then PCL is for you. 

PCL is much easier to learn, use and maintain. You’ll find that it has more useful func¬ 
tions than C for real-life commercial or scientific programming. 

And of course PCL will also run on AT/XT/PC’s and most clones (just a bit slower). 

We are beta testing the OS/2 PCL implementation now. 

PCL 3.0 costs just £195 + VAT. 

To order call CALEND, London 894 7409 FAX-7550670 
or write to 

CALEND P.O. Box 94, Twickenham TW2 6DD, ENGLAND 
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A Message 
T o Our 
Subscribers 

T} ROM TIME TO TIME WE 
2- make the BYTE subscriber list 
available to other companies who wish 
to send our subscribers material about 
their products. We take great care to 
screen these companies, choosing on¬ 
ly those who are reputable, and whose 
products, services, or information we 
feel would be of interest to you. Direct 
mail is an efficient medium for present¬ 
ing' the latest personal computer goods 
and services to our subscribers. 

Many BYTE subscribers appreciate 
this controlled use of our mailing list, 
and look forward to finding informa¬ 
tion of interest to them in the mail. 
Used are our subscribers’ names and 
addresses only (no other information 
we may have is ever given). 

While we believe the distribution of 
this information is of benefit to our 
subscribers, we firmly respect the 
wishes of any subscriber who does not 
want to receive such promotional litera¬ 
ture. Should you wish to restrict the 
use of your name, simply send your re¬ 
quest to the following address. 


BVTE Magazine 

Attn: Subscriber Service 

P.O. Box 7643 

Teaneck, NJ 07666-9866 Mi 

lini 


WHAT’S NEW 
INTERNATIONAL 


An All-Purpose 
Multiuser Business 
System 

A ccording to Skilipace, 
its Tibus integrated multi- 
user software is an all-pur¬ 
pose business system that you 
can expand from a single 
workstation to suppor ting up 
to 300 users. 

The system is based 
around a multiuser accounting 
package that runs under Dig¬ 
ital Research’s Concurrent 
DOS on IBM PC-compatible 
machines, but you can also ex¬ 
pand it by networking ma¬ 
chines together. 

In addition to accounting, 
it provides word processing, 
invoicing, stock control, and 
other business functions that 
authorized users can access 
independently and simulta¬ 
neously. It can hold account¬ 
ing details for 1 million 
customers, suppliers, and 
transactions while archiving a 
similar number, and it can 
handle the accounts for over 
100 companies each with up 
to 99 branches, 

Tibus runs under Concur¬ 
rent DOS 3*0 or higher on the 
IBM PC, XT, AT, and com¬ 
patibles with 512K bytes of 
memory. A hard disk drive 
is recommended. 

Price: £1250 for a single- 
user system; £2750 for 16 
users. 

Contact: Skillpace Ltd., 9 
The Burdwood Centre, Station 
Rd,, Thatcham, Berkshire 
RG13 4YA, U.K*, (0635) 
65226. 

Inquiry 828* 


Use the Graphics 
Tablet Mark III with 
Your Atari ST 

A new driver for Cherry 
Electrical Products’ high- 
resolution A3 Graphics Tab¬ 
let Mark III (see What’s New 
International, page 88A-20, 


February BYTE) lets Atari ST 
users make full use of the ob¬ 
ject-oriented drawing and 
drafting software that is now 
available for that computer* 
The driver makes the 
Mark III fully emulate the 
Atari mouse, so you can use 
it in applications like VIP Pro¬ 
fessional, Campus, Paint- 
works, Timeworks DTP, and 
other GEM-based graphics 
and publishing programs. The 
graphics tablet lets you use a 
stylus for better freehand 
drawing and to accurately 
digitize existing drawings. The 
Mark ITT becomes a desktop 
accessory under GEM, and it 
provides a menu of options 
that you can use to alter the 
scale and origin of the digi¬ 
tizer and to swap freely be¬ 
tween tablet and mouse. The 
Atari ST driver software 
is free* 

Price: £550 for the A3 
Graphics Tablet Mark III. 
Contact: Cherry Electrical 
Products Ltd., Coldharbour 
Lane, Harpenden, Hertford¬ 
shire AL5 4UN, ILK*, 

(05827) 63100* 

Inquiry 836* 


Improved 
Programming 
for the Atari ST 

H iSoft has added local 
labels and assembie-to- 
memory features to Dev- 
pacST version 2, a program for 
the Atari ST. The program 
integrates an editor, an as¬ 
sembler, and a debugger, 
with no disk accesses required 
to assemble, debug, or run 
a program. 

You can generate execut¬ 
able code with the assembler, 
avoiding the link stage, and 
assemble the code directly into 
memory* Example source 
files include a desk accessory 
and a full GEM library. 

The assembler can gener¬ 
ate executable, GST, or DRI 
linkable code; directly in- 

continued 


88IS-24 BYTE* NOVEMBER 1988 












Send in the coupon below 
for a free DEMO DISKETTE. 
You can try the UniComal 
and judge for yourself, if you 
want to switch from Basic 
or Pascal to UniComal. 


This is not just our opinion. Two popular European magazi¬ 
nes (DOS and PC Magazine Plus, published in Germany) 
have reviewed UniComai in the autumn of 1987. Copies of 
these two articles, also available in English, are free for the 
asking. (***You will also receive a free demo diskette, so 
you can try UniComal for yourself. ***) Just forward the 
attached coupon to UniComal A/S, 19 Tvaermarksvej, DK 
2860 Soborg, Denmark. We'll send you further informa¬ 
tion including a list of some of the hundredes of compani¬ 
es, schools and universities which use UniComai today. 

Send the coupon today. It’s your first step towards much 
easier professional programming. 


And don’t feel you will have to »learn a new 
languages UniComal simply incorporates the 
best features of each of these languages. 

The revolution has already begun in Scandinavia and 
many large Common Market countries. 

For Basic and Pascal programmers the switch to Uni¬ 
Comal is painless. UniComal has its roots in these two lan¬ 
guages. 

And when you have mastered UniComal, your program 
development time will be cut in half or better! 

Even for beginners, UniComal is one of the easiest langua¬ 
ges to learn and to use, and one of the most powerful at the 
same time. 


YQO P |ease sen ^ more information about UniComal, 
/ t/O; including two independent reviews 

r* ar, d a demo diskette***) at no charge, 

{please check) 

□ Send the German versions of the review articles, 

□ Please send the English translations. 

□ Send a list of references. 

□ Send additional documentation. 



Clip out this coupon and send it in an envelope to: 

UniComal A/S ■ 19Tvaermarksvej DK-2860 Soborg DENMARK 
Fax +45 1 67 63 14 


Denmark: IBM authorized PC dealers Esselte Oaiasoft A/S, DK -2000 Freder Iks berg. France: Langage et Informatique, F-314Q0 Toulouse, Great Britain: Research Ma¬ 
chines Limited, Oxford 0X2 OBW. Holland: Comal Software Groep r NL-2162 GK Lisse. Iceland: Haukar Ltd,, ES-121 Reykjavik. Ireland: Branagan Business Supplies, 
IR-Dublin 1. Micro Warehouse, IR-Dublin 14. Norway: Tiki-Data A,S, r N-0513 Oslo. Schweltzerland: COMAL-SERVIC E t CH-9203 Niederwil SG. Spain: Ms-ComTac, 
S.A. Inform^tica, E-1S080 Granada. Sweden: Forlagsgruppen A8 h S-60234Norrk5ping. North America: Abacus, Ml 4950B, W- Germany: Comal V&rtrieb, D-2270 Uter- 
sum Fbhr. 
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as dealers are looking for 
a reliable supplier of computer 
and peripheral equipment 
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are highly competitive wholesalers 
and can offer 

you computer products at prices 
you can't ignore 

H4i Hull 


the simply write or phone 
for details of our price list 




Whoiesale-import-Export 

Senefelderstrasse 

4790 Paderborn, W Germany 

Tel: (O 52 51) 51 31, open 9 am 

Fax: (O 52 51) 59 844 



WHAT’S NEW 
INTERNATIONAL 


elude binary files; and handle 
multiple sections and 
modules. 

The debugger includes a 
flexible multi window display, 
a disassembler, and dual- 
screen display. You can use 
long symbols within the de¬ 
bugger and display your origi¬ 
nal source code. Breakpoints 
are available, as well as a run- 
until-condition feature for 
finding stubborn bugs. 

Price: £59,95. 

Contact: HiSoft, The Old 
School, Greenfield, Bedford 
MK45 5DE, U.K., (0525) 
718181. 

Inquiry 846. 


Translate 
Your Pascal 
Programs to Ada 

T raducta 2.0 from Eura- 
tec lets you translate Pas¬ 
cal programs into Ada. Since 
Pascal is almost a subset of 
Ada, the translation is mainly 
a substitution of key words and 
structures, but Traducta can 
handle many of the more 
difficult cases. 

The program can handle 
Pascal constructs that have no 
equivalent in Ada, such as 
the WITH keyword for access¬ 
ing record components and 
the VAR parameter type. 
When you use variant records 
for type conversions in a Pas¬ 
cal program, Traducta trans¬ 
lates them into instantiations 
of the generic Ada function 
unche c ketL_con ve rs ion. The 
program can also handle the 
illegal declaration order 
permitted in Turbo (and 
many other) Pascal programs 
and generates the correct 
order for Ada. 

Traducta 2.0 runs on the 
IBM PC AT and compatibles, 
as well as the Apple 
Macintosh. 

Price: $395 U S. 

Contact: Euratec, 35 Rue 
Brunei, 75017 Paris, France, 
(33) 1-45-74-7094. 

Inquiry 826. 


European 
Consumer Data for 
Lotus 1-2-3 Users 

D ata from Euromonitor’s 
“Consumer Europe” for 
the years 1982 through 1986 
has been put onto 23 disks in a 
format that you can read 
straight into Lotus 1-2-3 or 
Symphony. A collection of 
information on consumer mar¬ 
ket sizes for 350 products in 
17 Western European coun¬ 
tries, the data is broken down 
into 16 categories, such as 
Food, Drink, Tobacco, Cos¬ 
metics, and Consumer Elec¬ 
tronics, which you can pur¬ 
chase as separate units. 

The disks contain pre¬ 
drawn graphs and pie charts on 
details such as market vol¬ 
ume and size, and include a 
“What If?" facility for fore¬ 
casting 5-year market volume. 

"Consumer Europe 1988” 
runs under Symphony or Lotus 
1-2-3 version 2.0 or higher 
on the IBM PC, XT, AT, and 
compatibles with DOS 2.0 or 
higher and 64K bytes of mem¬ 
ory above the requirement to 
run Lotus 1-2-3. A hard disk 
drive is recommended. 

Price: £2495 for the com¬ 
plete set; £725 for the four 
Food disks; £125 for the To¬ 
bacco disk; £325 for the two 
Consumer Electronics disks. 
Contact: 4-5-6 World, Wel¬ 
lington House, Butt Rd., Col¬ 
chester, Essex C03 3DA, 

U.K., (0206) 579776. 

Inquiry 996. 


A Peripheral- 
Sharing System 
for the IBM PC 

T wo IBM PC computers 
can share printers and 
copy files with F2-Freeway, 
a software-based peripheral 
and file-transferring system. 

The F2-Freeway Hub is a 
small black unit measuring 85 
continued 
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Who else "ti 


Beware your data! 


Lock it up with 

ELKEY-4 


industrial espionage, accidental loss of electronic 
data, or plain common sabotage by way of "viru¬ 
ses” planted Into computer Installations, are no 
longer fanciful figments of the imagination of 
science fiction writers. 

They are current and everyday activities that are 
experienced in all western countries - serious 
reality, and a financial risk to anyone storing in¬ 
formation on the rigid, floppy, or hard disks of 
Personal computers. 

Don't let It happen to you! Lock up your system 
with state-of-the-art electronic security. 

See how ELKEY-4, the Electronic Key. protects 
your installation. 


Exclusive distributors welcome. 
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Computer Elektronik Infosys AG, Oberdorfstrasse 11, CH-8953 Dietikon, Switzerland, Phone: +41-1-741 30 41 
s Computer Elektronik Infosys GmbH, Am Kummerllng 45, D-6501 Bodenheim, West Germany, Phone: +49-6135-770 
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WHAT’S NEW 


Introducing 

BYTE's 

Direct Response 
International Postcards 


From the most prestigious microcomputer 
magazine comes a new and inexpensive direct 
response medium—a postcard advertising insert 
bound into the highly respected International 
Section of BYTE Magazine, called BYTE's Inter¬ 
national Direct Response Postcards. 

Postcard ads provide a direct-response vehicle 
that encourages prospects to respond to offers for 
information as well as direct sales. A postcard ad 
is versatile because it allows you to test your 
product to potential buyers. That's because you 
can use your card to sell computer products, 
generate leads, conduct market research or sell 
books and periodicals. Each postcard is per¬ 
forated so it can be easily torn out and returned 
directly to you without any intermediary- 
guaranteeing leads that are current and "hot." 

Expand your horizons 
into this valuable marketplace. 

The Pan-European marketplace is preparing to 
open up to greatly expanded trade in 1992 with 
the breaking down of trade restrictions. And 
BYTE's International Direct Response Post¬ 
cards presents the perfect opportunity to test 
your product in this marketplace and to get your 
company positioned in the minds of the major 
buyers. 

These unique advertising postcards which will 
be inserted into the International Section will 
reach 70,000 influential BYTE paid readers 
throughout Europe. 

In Europe, contact: 

Karen Lennie or 

Roz Weyman (German-speaking) 
at (01) 493-1451 
McGraw-Hill Publications 
34 Dover Street 

London W1X 4BR 
England 


INTERN 


by 45 by 12 mm, which has 
two DB-25 (RS-232C) connec¬ 
tors (one male and one fe¬ 
male) and a straight-through 8- 
conductor cable. You plug it 
into the COM 1 port on each of 
the two computers, and it en¬ 
hances communications by al¬ 
lowing the copy-protection 
mechanism to detect its 
presence. 

Once you install the sys¬ 
tem, you can invoke the mem¬ 
ory-resident windowing pro¬ 
gram, which gives you access 
to your own printer as well as 
to another computer’s printer 
and files. The software runs 
under DOS 2.0 or higher and 
takes up 64K bytes of 
memory. 

F2-Freeway operates at 
speeds of up to 115,200 bits 
per second and is compatible 
with the IBM PS/2 range of 
computers, as well as the 
IBM PC, XT, AT, and compat¬ 
ibles, You can copy files 
from VA- and 5 l 4-inch 360K- 
byte, 720K-byte, and 1.44- 
megabyte floppy disks. 

Price: $159 Australian. 
Contact: Program Develop¬ 
ment Systems, P.O. Box 1022, 
55 Amberley Crescent, Dan- 
denong 3175, Australia, 
3-791-2255. 

Inquiry 869. 


Upgraded 
Tiny Master 

T iny Master, the user- 
supported inventory con¬ 
trol program mentioned in 
What’s New International, 
page 88A-30, June BYTE, 
has been extensively upgraded, 
thanks to feedback from 
BYTE readers. 

The company has rewritten 
Tiny Master in Turbo Pascal 
4.0, and it is now much 
faster. The new version fea¬ 
tures password protection, 
lets you cross-reference multi¬ 
ple inventories, and has data¬ 
file protection against system 
failure or power blackout. It 
also now supports most popu- 


TIONAL 


iar dot-matrix printers and 
the diacritical marks and 
accents required for printing 
in Arabic, Farsi, Thai, and 
other languages. 

You can obtain a copy of 
Tiny Master II by sending a 
blank floppy disk and $10 
U S. to cover postage and 
handling. 

Contact: Jirayu Treera- 
prasert, Thai S.L. Co. Ltd., 
629/3 Sathupradit Rd., 
Yannawa, Bangkok 10120, 
Thailand. 

Inquiry 837, 


Process Flowcharts 
and Organization 
Charts 

Y ou can create and edit 
flowcharts and organiza¬ 
tion charts with European 
Computing’s Interactive Easy- 
Fiow, a flowchart processor 
for auditors and developers. 

The program uses interna¬ 
tional standard flowchart sym¬ 
bols and offers auditors the 
option of audit symbols and de¬ 
velopers the option of CCITT 
SDL symbols. To simplify the 
drawing process, Interactive 
EasyFiow automatically per¬ 
forms line routing between 
boxes and supports the option¬ 
al use of a mouse. 

Interactive EasyFiow runs 
under DOS 2.0 or higher on 
the IBM PC, XT, AT, PS/2s, 
and compatibles with 320K 
bytes of memory. You can 
send your output charts to 
9- and 24-ptn dot-matrix 
printers, Hewlett-Packard- 
compatible laser printers, 
and plotters; it can also inter¬ 
face to Aldus PageMaker 
and AutoCAD. 

Price: £150, 

Contact: European Comput¬ 
ing, 57 West End Ave,, 
Harrogate HG2 9BX.U.K., 
(0423) 509350. 

Inquiry 999. 

continued 
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Circle 433 on Reader Service Card 


Looking for Distribution 
in W. Germany? 

Datronic GmbH 

supports all major PC/XT/AT/386 related Hard¬ 
ware Products. 

Founded in Jan. 1984 Datronic now serves over 
7,500 Retailers and Software houses with High 
Quality PC Components and complete Systems. 
Among our Distribution Contracts are: Dysan, 
Canon Laserprinters, Western Digital Peripherals, 
Fujitsu and Tandon Hard disks and Floppy drives 
and many more. 

Contact us today for professional Distribution and 
technical Support of your PC-related Products. 

Datronic GmbH 

Frankfurter Str. 1-5, D 6236 
Esc h born/Frankfurt, West Germany 
Tel.: 06196-41723 FAX: 06196-481629 


Subscription 

Problems? 



We want to help! 


// you have a problem with your BYTE 
subscription, write us with the details. 

Well do our best to set it right. But we 
must have the name, address, and zip of 
the subscription (new and old 
address, if it's a change of address ). If 
the problem involves a payment, be sure 
to include copies of the credit card 
statement, or front and back of cancelled 
checks. Include a 1 business hours" 
phone number if possible , 

EVTE 

Subscriber Service 
P.O. Box 7643 

Teaneck, NJ 07666-9866 m 


WHAT’S NEW 
INTERNATIONAL 


High-Resolution 

Graphics 

on Your IBM PS/2 

T he Artist 10 MC is a 
high-resolution graphics 
card for the IBM PS/2s that 
uses the Micro Channel archi¬ 
tecture bus. The card is 
based on the Hitachi ACRTC 
graphics controller chip. It 
features a noninterlaced reso¬ 
lution of 1024 by 768 pixels 
and gives you a choice of 256 
colors from a palette of 16*7 
million shades* 

The card has a maximum 
bandwidth of 64 MHz and a 
variable scan rate of 31 to 50 
kHz, so you can use it with a 
range of monitors. Driver 
software is available for popu¬ 
lar CAD, desktop publishing, 
and terminal-emulation pro¬ 
grams* A special driver for 
AutoCAD, called Artist GT, 
gives you instant redraws, 
bird’s-eye views, zooming, and 
concurrent panning at up to 
25 times the speed of a normal 
PS/2. The company claims 
that Artist 10 MC completed a 
benchmark test involving a 
361K-byte street map in 4 sec¬ 
onds, as opposed to 1 minute, 
18 seconds for the standard 
PS/2 display. 

Price: £2695, including one 
software driver of your choice. 
Contact: Control Systems 
Europe, Victoria House, 

28-38 Desborough St., High 
Wycombe, Buckinghamshire 
HPll 2NF, U.K., {G494) 
26211, 

Inquiry 839* 


Science 

and Engineering 
on Your IBM PC 

or scientific and engi¬ 
neering programs, Cesius 
claims its Scientific Acceler¬ 
ator coprocessor and memory 
system gives you the power of 
a minicomputer or mainframe 
computer on your desktop. 


The programs migrate 
from networked minicomput¬ 
ers or mainframe computers 
to run on your IBM PC, XT, 
AT, or compatible computer, 
in which you have installed the 
accelerator board. The board 
contains a 32-bit VLSI re¬ 
duced-instruction- set-com¬ 
puter microprocessor with an 
on-chip 64-bit floating-point 
unit, which gives you a pro¬ 
cessing speed of l million 
floating-point operations per 
second and integer calcula¬ 
tions at 10 million instructions 
per second. For solving large 
problems, 16 megabytes of on¬ 
board dynamic RAM is 
available for programs and 
data. 

You can port your own 
FORTRAN or C programs to 
run on the Cesius system, 
FORTRAN-77 and C develop¬ 
ment utilities are available, 
which produce executable code 
from your source code. You 
then load the executable code 
onto the system and run it 
from the host computer. FOR¬ 
TRAN and C cross-develop¬ 
ment utilities are available for 
VAX/VMS and Sun-3 sys¬ 
tems. Recompilation and mi¬ 
gration to the system is fast 
and easy, according to Cesius, 

Other features include 
error-checking in hardware, 
selectable interrupts and 
direct-memory-access lines, 
address-exception checking, 
and interrupt-driven error 
reporting. 

Two versions of the Cesius 
Scientific Accelerator are 
available: a FORTRAN sys¬ 
tem and a C system. The inter¬ 
face comes with a standard 
IBM PC expansion slot con¬ 
nector that runs under MS- 
DOS 2.0 or higher. 

Price: £8500 each. 

Contact: Cesius Ltd. t South- 
gate, Whitefriars, Lewins 
Mead, Bristol BS1 2NT, 

U.K., (0272) 277409. 

Inquiry 862. 

continued 
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CADcontroller 

The Affordable Resolution 


This 


The Features Your CAD System Requires. 


Increase Your Productivity. CADcontroiler 
generates color graphics of up to 1024x768 non¬ 
interlaced resolution, producing sharp, flicker free 
images that are easy to see, Its advanced CRT con¬ 
troller will speed up your work by drawing lines at a 
rate of 1 million pixels/second, 

Expand Your System. A built-in COM port is 
convenient for connecting peripherals. As an 
added feature, CADcontroiler 's serial port can 
power our Micro DIGi-PAD digitizer directly, eliminat¬ 
ing the external power supply. 


Improve Your Performance. Most CAD pro¬ 
grams work besf with extra memory, allowing quic 
access to programs and drawingffies, For this 
pose, CADcontroiler con have arroptiona! 1 
megabyte of extended RAM on board, 

Choose Your Monitor. CADcontroiler Is cjj 
patibie with both high resolution monitors and pc 

lar, low cost, medium resolution monitors such ad_ 

NEC MultiSync®. We designed it to be versatile JjB 
that you can choose the resolution, bandwidthjgp 
output mode your monitor requires. 

The Price? So good there's no need to look 
elsewhere. 


Call GTCO For A Brochure ,£>n CA Dcontroiler And All Of Our Graphic Products. 

GTCO Corporation, 7125 Rlverwood Drive, Columbia, MO 21046 Phone: (301) 381-6688 Telex: 898471 Fax: (301) 290-9066 


Circle 440 on Reader Service 


Card 





WHAT’S NEW 


INTERNATIONAL 



An IBM PC-to- 
Transputer Link 

T he PC-TFLA card pro¬ 
vides two 10-megabit-per¬ 
se cond transputer links. The 
half-size card for the IBM PC, 
XT, AT, PS/2 Model 30, and 
compatibles contains two 
INMOS Link-Adapter chips. 
The chips let external trans¬ 
puter-based systems talk to 
the computer's hardware by 
translating the high-speed 
serial stream from the trans¬ 
puters into parallel bus 
signals. 

Price: £190. 

Contact: U-Microcomputers 
Ltd., 12Chetham Ct, Calver 
Rd., Winwick Quay, War¬ 
rington, Cheshire WA2 8RF, 
ILK., (0925) 54117. 

Inquiry 840, 


A Macintosh 
Version of db.Vista 

S ystem star Ltd. offers 
Raima’s db_VISTA III 
database development envi¬ 
ronment for the Macintosh. 
The program, which was pre¬ 
viously available for the PC- 


DOS, Unix, and VMS oper¬ 
ating systems (see WhaLs New 
International, page 88A-28, 
April BYTE), uses a network 
database architecture in 
which you can develop very 
complex applications with a 
minimum of redundant data 
duplication. 

Features include 
db_QUERY, an SQL-based 


query and report-writing 
tool; db^REVISE, another tool 
that lets you alter the struc¬ 
ture of a database without loss 
of data; automatic database 
recovery; and the ability to ac¬ 
cess multiple databases si¬ 
multaneously from one 
application. 

All db_VISTA III applica¬ 
tions are written in C, and the 
current Mac release supports 
the MPW C Compiler; a ver¬ 
sion to support Lightspeed C 
is in preparation. No royalty is 
charged ou applications using 
the run-time package. 

Price: £445 for a single-user 
object code version with 60 
days free technical support. 
Contact: Systemstar Ltd., 

1-3 Parliament Square, Hert¬ 
ford SO 14 1 EX, U.K., (0992) 
500919. 

Inquiry 835. 

continued 


Computers For The Blind 

Talking computers give blind and visually impaired people access to 
electronic information. The question is how and how much? 

The answers can be found in “The Second Beginner’s Guide to Personal 
Computers for the Blind and Visually Impaired” published by the National 
Braille Press. This comprehensive book contains a Buyer’s Guide to talking 
microcomputers and large print display processors. More importantly it 
includes reviews, written by blind users, of software that works with speech. 

This invaluable resource book offers details on training programs in 
computer applications for the blind, and other useful information on how to 
buy and use special equipment. 

Send orders to: 

National Braille Press Inc. 

88 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 

$12.95 for braille or cassette, $14-95 for print. ($3 extra for UPS shipping) 

NBP i$ a nonprofit braille printing and publishing house. 
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services directly 
from the sellers! 

No middleman is 
involved. 

Just fill out the 
postcards of interest 
to you, affix postage 
and place in the 
mail. 

Or, for even fester 
response, call the 
telephone numbers 
indicated on the 
cards. 


European BYTE 
readers* contact 
Karen berime for 
inJormation at 
BY TE’s London 
office: 01-493-1451. 



Get High-Tech Data 
Protection With Verbatim! 


Count on Verbatim for exceptional per¬ 
formance! Only Verbatim offers exclusives like 
DuPont Teflon® coated DataLifePlus Disk¬ 
ettes* and DataLife Diskettes with DataHold 
anti-static liners to safeguard against data loss. 
Verbatim DataLife Data Cartridges provide 
premium performance and durability to help 
keep data more secure! 

Name 
Company 
Address 

City_Country 

Telephone_ 

Telex^___ 


Return this card for a FREE catalog from 
Azerty* your complete source for computer 
supplies, or call Patty Donati (716) 691-6724, 
Ext 351 to place your order today! 

! AZERTY 

Hiooucn 

135 Pineview Drive, Tonawanda, New York 14350, U.5.A. 
(716) 691-6724, Ext. 351 


. Title. 


. Postal Code_ 


FAX. 


(Please Print Clearly or Attach Business Card) 


□ Dealer □ End User 


Generate High-Quality Leads and Direct Orders with 
BYTE’s International Direct Response Postcards 

If you have a computer product or service and would like to reach BYTE’s 
European audience, why not consider a postcard advertisement such as this one. 

These postcards in the International Section of BYTE will be seen by the most 
influential and responsive group of computer buyers throughout Europe. 

For more information on this exciting new program, fill out and mail this 
postcard or call Karen Lennie in BYTE’s London office at 01-493-1451. 


Yes, 1 would like more information on the International Direct Response Postcard program. 

Name __ . _ , _ __ 

Tide______ 

Company_ _____ ____ 

Address_ _ ____ 


City/Code 
Country __ 


■NEW MAGAZINE FOR SUPERIOR BUS SYSTEMS — 


you are interested in the 

0,the Multibus 
or,he S-100 bus 


here is now a great new journal for you 


SUPERMICRO 


JOURNAL OF WME. p 


This new magazine covers both the technical and the practical aspects of each 
of the above IEEE standard buses. It describes new products, evaluates new add-on 
boards, helps in product selection, and has articles on board-level system integration. 

SUPER MICRO is printed in color on high-quality paper and has over 100 pages. 
For information on subscribing, please see the other side of this card. 





































Place 

Stamp 

Here 



AZERTY 

INFORMATION PROCESSING PRODUCTS 


do BYTE/McGraw-Hill 
34 Dover Street 
London W1X 4BR 
England 


Attn: Karen Lennie 


McGraw-Hill Publications 
BYTE Magazine 
Karen Lennie 
34 Dover Street 
London W1X 4BR 
England 


Place 

Stamp 

Here 


Now you can order 
the advertised 
products and 
services directly 
from the sellers! 

No middleman is 
involved. 

Just fill out the 
postcards of interest 
to you, affix postage 
and place in the 
mail. 


Or, for even faster 
response, call the 
telephone numbers 
indicated on the 
cards. 


HOW TO SUBSCRIBE TO SUPERMICRO: 

1. Write clearly or type your name and address in the rectangle below. 

2. Decide if you want to subscribe for 1 year (US$40) or for 2 years (US$72). Each year includes 4 issues 
plus 1 directory of board-level products for the VMEbus, the Multibus I and II, and the S-1QQ bus. The 
above rates also include airlift to Europe and ground distribution within Europe. 

3. Return this card with payment in U.S. funds, if you would like to charge to your VISA, MasterCard, 
or Am Express, please enter Card Number here: 


1 1 you have a 
product or service 
that you would iib 
to advertise to 


tiropean l>Y I f 



Expiration date: ____ Signature: ___ , 

* Mail to: SUPERMICRO, PO Box 50777, Provo, UT 84605, USA 

4. OUR GUARANTEE: if after receiving your first issue, you are not satisfied, simply write to us and 
request a cancellation of your subscription. We will keep US$10 to cover the expense of mailing your first 
issue, but we wili refund the balance of your payment by international money order or credit your charge card. 


NAME: 


ADDRESS: 




























Now you can order 
the advertised 
products and 
services directly 
from the sellers! 

No middleman is 
involved. 

Just fill out the 
postcards of interest 
to you, affix postage 
and place in the 
mail. 

Or, for even faster 
response, call the 
telephone numbers 
indicated on the 
cards. 

product lit service 

to advertise to 
European BYTE 

information at 
i BYTE*s Ijondon 
office: 01493-1451* 




With the revolutionary new Matrix Layout, 
you can quickly and easily write programs 
simply by painting and drawing an icon- 
based flowchart. You don't need to write even 
one line of program code, because Layout 
does it for you, in your choice of Turbo 
Pascal, Turbo C. Lattice C, Microsoft C. 
Quick Basic, or Stand Alone. Add Macintosh- 
like windows, buttons, icons, dialog boxes, 
beautiful graphics.and stunning text. Include 
sophisticated Hypertext functionality and 
automatic mouse support in every program 
you create. Your finished programs will be 
so fast, even on a standard PC. you'll have 


to see them to believe them! 

The cost for this incredible CASE tool 
for the PC and PS/2? Only $149.95 for the 
entire package, which includes a profes¬ 
sional Paint program, HelpMaker, Desktop, 
and a 30-day. money-back guarantee. Still 
don’t believe it? Then well send you a 
VHS demonstration tape for only $9.95. 
Call 1-800-533-5644 (In Massachusetts, 
call 617-567-0037). Or send this return card 
today (see reverse for order information). 


M A T R 


LAYOUT 


For your own subscription to EV1 , 
complete this card and post. 

Subscription Rates 


IK 


Name 


Address . 


City. 


Code. 


Country. 


□ Payment enclosed. (All cheques must be payable in 
pounds sterling.) 


IBJ5104 


Charge to my □ Access □ EUROCARD DVISA □ MasterCard 
□American Express 

Account § _Expiration Date_ 

Signature_ 


Enter my one year 
subscription (12 issues) 
as indicated below: 


□ £46 Sterling, air 
delivery to Europe. 
(Includes USSR, 
Turkey and Cyprus) 

□ £21 Sterling, fast 
surface delivery to 
Europe. 


Payment or credit card 
information must accom¬ 
pany your order. 


Please allow 6-8 weeks 
for processing. Thank you. 



Ten or More 


/are Excitement’s User-Supported Collection 

TOP 40 DISKS 5-- 

For IBM PCs and Compatible Computers Less Than Ten 


BUSINESS/ACCOUNTING/HOME FINANCE 

□ EZ- Forms - Makes generally any type ol business lorm easy' 

□ PC-General Ledger This is a complete Gl package 

□ Stock Charting System —Creates h*gh/low/Cfose and moving-average 
charts for all your stocks' 

HJ PC-Calc f -Has the features of the b«g-name spreadsheets You can 
import t-2-3 worksheets and print impressive graphs (3 disks) 

□ Home Inventory Keeps track of everything you own' 

□ Small Business Accounting —A simple, yet complete, accounting 
package-perfect for non-manutaclunng businesses 

□ Your Financial Consultant -This easy-to-use package with on¬ 
screen help keeps track of your personal finances 

WORD PROCESSING and DATABASE 

0 PC-Write A very popular and full-featured word processor that haB 
many features and is very easy to team and use (2 disks) 

□ letter Writrr Makes letter writing easier and more tun! 

□ New York Word Everything you need including mail-merge, split¬ 
screens. macros, ‘expression” checking, and spell-checking 

□ Slie-W'orks A very popular all-in-one information filer, letter writer and 
telecommunications program which is very easy to use 

PC-File-t- The most powerful and complete DBase (3 disks) 

Mail Mflvlcr Full-featured mail list manager and label printer 

□ DBase Publisher -Prints and maintains a f-1000 rtem catalog 

UTILITIES and APPLICATIONS 

□ Master Key - Disk utilities like Norton Utilities. only better' 

□ Banner Makct Makes great banners' Also a Sideways utility 

□ Desk Mates Disk full of helpful Sidekick-like desk accessories 

□ Auto Menu -Makes using the computer more convenient and easier 
because all of your programs can be accessed from a menu' 

□ Piano Man -Play and edit music with your computer keyboard or play 
the sample songs Fun and educational for kids and adults' 

□ Fast Copiers -Several SUPER-FAST disk and file copiers 


EDUCATION 

□ Facts Teaches kids the states, capitols. presidents, etc 

□ Typing Tutor—improve your skills wrth this handy teacher 

0 lotus Learning System Makes it easy to master 1-2-S Lotus 1-2-3 or 
PC-Calc are not required, bul recommended (2 disks) 

□ Geography —Make learning fun with this geography trivia game 

□ BiblefJ - Test your Bible knowledge with this fun Bible IQ tester' 

□ Spanish —Beginning Spanish lor the student or traveler 

□ Math Tutor a fun way for kids 5-12 to learn or improve their math 
skills Can be user-modified to run specific tutorials 

□ Computer Tutor—it you are a new user or computer novice. THIS IS 
WHAT YOU NEED! Learn in a fun. pressure-free environment 

GAMES 

□ Striker-Helicopter altack game A great RISK game, too! • 

□ Diamond Master Baseball -Test you* knowledge ol the game with 
this realistic statistical approach to baseball play 

□ Pinball -Ptay this great pinball simulation Save quarters! • 

□ Q-Bert —Play the famous arcade hit on yout computer • 

□ Backgammon—Ptay against the computer Centipede, too! • 

□ Wheel of Misfortune -Ptay the popular TV gamo show anytime on 
your computer Up to 6 players 

□ Adventure Addiction -Five great text-adventure games 

0 Trivia Towers - An excellent trivia game that can be played by 2 to 4 
people Test your knowledge in many topics (2 disks) 

□ Kid Games Several fun games designed to make teaming fun! 

□ Master the Market-A great stock market simulation game This is 
much better than the popular Millionaire game * 

□ Monopoly —Great color and sound! • 

□ JetSel -A jet flight-simulator 

PLEASE NOTE 

Most GAMES disks contain several games-listed are the highlights. 
Disks followed by an • require a color system (CGA or EGA) 
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Name _ 
Address 


City___ 

Slate, Zip___ 

□ Send me Matrix Layout @ $149,95 

□ Send me the video tape @ $9.95 
Please charge my □ Visa 

□ MasterCard □ Check enclosed. 

A cci. #___ 

Expiration date_ 


For Continental Europe Contact: 

Matrix Software Technology NV 

Gddenaaksebaan 476 

3030 LEUVEN 

BELGIUM 

TeL 016/20.20.64 

Fax 016/20.77.10 

Telex 23.692 

For United Kingdom Contact: 

Matrix Software Technology Ltd, 

Matrix House, Derriford Business Park 
Denriford* Plymouth, Devon PL6 5Q2 
England, Tel (0752) 79t>363 


PLACE 

STAMP 

HERE 


EVTE 

McGraw-Hill Information Systems 
McGraw-Hill House 
Maidenhead , Berkshire SL6 2QL 
England 

Attn: International Circulation Department 


* Lowest Prices * 

* Highest Quality * 

* Same-Day Shipping * 

* Money-Back Guarantee * 

* Very Easy To Use * 

• Instructions and Documentation * 

(503) 664-1364 

Only the BEST Software 
For IBM PCs and Compatibles 


DM Size a 5W" □ 3Vi» (+52.00 U,S,} 

Disks Ordered_xCost/D Isk_$_ 

SHIPPING (International Air Mall) $ 5.00 

TOTAL Enclosed/Changed/COD. . _ 


< 


Name . ____ 

Address__ 

City ____ 

Country__ 

WmJMC ■ + , Exp. _ I 

Signature___ 



Software Excitement! 

c/o BYTE McGraw-Hill 
34 Dover Street 
London W1X 4BR 
Attn: Karen Lennie 
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Now you can order 
the advertised 
products and 
services directly 
from the sellers! 

No middleman is 
involved. 

Just fill out the 
postcards of interest 
to you, affix postage 
and place in die 
mail. 

Or, for even faster 
response, call the 
telephone numbers 
indicated on the 
cards. 


If you have a 
product or service 
that you would lil 
lv advertise to 
European BYT E 
readers, contact 


ormauofi 










































Software 


Word Processing/ 

Desktop Publishing 
Byline $199 

Microsoft Word $ 219 

Multimate Advantage-li $ 269 
Lotus Manuscript $ 339 

Office Writer/Speller $ 249 
Pagemaker3,0 $549 

PFS: Prof Write $ 119 

Publisher's Type Foundry $ 259 
Sprint $ 129 

Ventura Publisher $ 519 

Word Perfect 5.0 $ 229 

Wordstar Pro 5.0 $ 259 

Wordstar 2000 + 3.0 $229 

Xywrite III + $229 

Database Systems 
Clipper $ 449 

DBase III Plus $ 389 

Dataease $ 389 

Data Perfect $ 299 

Fox base + $199 

Paradox 2 $ 429 

PFS: Prof File $ 149 

Q&A $ 209 

R Base for DOS $ 479 

Reflex $ 99 

Spreadsheets/ 

Integrated Packages 
Javelin* $169 

Lotus 1-2-3 $309 

Lotus Agenda $ 269 

Lotus Hal $ 49 

Lucid 30 $ 99 

Microsoft Excell $ 319 

Microsoft Works $ 139 

Quattro $ 129 

Smart System $ 449 

SuperCalc 4 $ 299 

Symphony $ 449 

Communications 
Carbon Copy + $119 

Crosstalk XVI $ 99 

Crosstalk MK 4 $125 

Procom + $ 59 

Relay Gold $149 

Smarterm (Persoft) $Call 

Smartcomlll $149 

Statistics 

SPSS/PC + $ 699 

Statgraphios 2,6 $ 479 

Systat 4.0 $519 

Desktop Environments 
MS Windows 286 $69 

Sidekick Plus $ 129 


Graphics 


Hardware* 


Chartmaster 

$ 219 

Computers 


Design CAD 

$ 159 

AST Premium 286 

$ Call 

Diagraph 

$259 

Samsung 

$ Call 

Diagram Master 
Freelance Plus 

$ 199 
$329 

Toshiba Lap Tops 

$ Call 

Graph Plus 

$259 

Multifunction Boards 


Micrografx Designer 

$449 

AST Advantage 


Harvard Graphics 

$279 

Premium (512K) 

$ 329 

MS Chart 

$269 

AST 6 Pak Plus (64K) 

$ 129 

PC Paintbrush Plus 

$ 89 

AST Rampage/2 (OK) 

$ 189 

Picture Perfect 

$ 199 

AST Rampage 286 

$ 419 

Presentation Pak 

$349 

Everex RAM 4000 

$ 299 

Publishers Paintbrush 

$159 

Inboard 386AT 

$1050 

Project Management 


inboard 386 PC 

$ 750 

Harvard Total 


Intel AboveBoard 

$ Call 

Project Manager II 

$369 

Display Boards 


Microsoft Project 4.0 

$329 

ATI EGA Wonder + 

$ 229 

Superproject Plus 

$289 

Hercules Network 


Timeline 3.0 

$349 

Card Plus W/Tops 

$349 

Languages/Utilities 


Paradise VGA Plus 

$ 259 

Fa st back + 

$ 99 



Lattice C 

$229 

Modems 


Norton Advanced 

$ 79 

Hayes 1200/1200B 

$299 

Microsoft C 

$299 

Hayes 2400/240GB 

$ 449 

Mace Utilities 

$ 65 

Practical Modem 1200 fnt. 

$ 79 

MS Fortran 4,0 

$ 299 

US Robotics 2400B 

$ 159 

Quick Basic/Quick C 

$ 69 

Ventel 2400/2400B 

$389 

Turbo Basic/Turbo C 

$ 65 

Ventel 2400/2-PS2 

$ 299 

Turbo Pascal 

$ 65 

Networking 


Accounting 


Arcnet Board— SMC 

$ 149 

AccPac BPI 

$279 

Novell Adv. Netware 286 

$1799 

Great Plains 

$499 

Novell ELS 

$389 

Peachtree Comp M 

$ 159 

Tops For DOS 

$ 119 


ATTENTION 
CORPORATE BUYERS!! 

Join over 1000 major corporations and institutions who have 
selected SOFTLINE as their primary vendor Here's why; 

* Wide Selection— -We carry over 1000 "corporate'' titles. We 
will assist you io source those difficult requests, 

* Low Price Our motto has always been “Sample our Service. 
Price shall never be an issue," 

* Fast Delivery For those fast minute rush orders, we offer 
c o nv en i en t ovem ig ht de l ivery 

* P.O/s, of Course!! We accept purchase orders from 
qualified organizations. Ask about our customized 
purchasing programs for volume buyers. 

ATTENTION 

INTERNATIONAL BUYERS!! 

We process export orders to thousands of companies 
worldwide. Convenient TELEX and FAX facilities available 

Contact; Fay Chayne, inti Sales Manager 


Celebrating 5 Years of Excellence 

1 - 718 - 438-6057 

Customer Service Hours: 9 AM—5 PM. Mon*—Fri. 

Contact: Fay Chayne -Inti. Sales Mngr. 


$629 

$725 

$149 
$629 
$ 199 
$439 
$ 149 
$239 
$679 

$1499 
$ 499 
$ 549 
$ 819 
$1499 
$1795 
$ 379 
749 
369 
375 
519 
$1050 
$ 675 
$ Call 


Emulation Boards 
AST 5251-11 + 
lrma/2 PCA/MCA 

Monitors 
Amdek 410A 
NEC MultiSync II 
NEC Multisync GS 
Princeton HX-12 + 

Princeton MAX-12E 
Samsung Color 
Zenith ZVM 1490 
Prlnters/Plo tiers 
Dest PC Scan 2020 
Epson FX-286E 
Epson FX-1050 
Epson LQ105G 
HP7475A 
HP LaserJet II 
LG-500 
NEC 5300 
NEC P2200 
Ok id at a 320 
Okidata 321 
Okidata 393 
Okidata 293E 
Panasonic 
The Complete Hand 
Scanner 
Toshiba P321SL 
Toshiba P341SL 
Toshiba P351SX 
Mass Storage/Backup 
Bernoulli II Dual 
Irwin Tape Drives 
Mountain 40MB tnt Tape 
Plus HardCard 20MB 
Pius HardCard 40MB 
Seagate ST251-1 
Seagate ST 225 W/int 
Seagate ST238 W/int 
Sysgen Bridge 
Input Devices 
Keytronics KB 101 
Logitech Hi-res Mouse 
Microsoft Mouse 
PC Mouse w/Paint 
Accessories 
Curtis Ruby $ 59 

DataShield S-100 $ 69 

Logical Connection $ 329 
Masterpiece Plus $ 125 

256K Ram Set $Call 

8087 Math Chip $119 

80287-8/80287-10 $289/$339 
80387-16/80387-20 $529/$775 
•CALL FOR SHIPPING COST 


$ 169 
$ 589 
$ 769 
$1175 


$1799 
$ Call 
$ 389 
519 
719 
529 
289 
319 
299 


$ 109 
$ 99 
$109 
$ 99 



1333 6Glh Street 
Brooklyn, NY 11219 
TELEX: 627-30170 or 910-240-3918 
FAX: (718)430-2315 


Our PWcr ■ All returns require pnor aulhwizalmn * Reaock™ tee on returns ■ POs accepted trom qualified organisations ■ Visa tx Mastercharge-add 
* Prepaid personal or company check—allow two weeks to clear * Snipping via UPS surface—add S5.00 per item, UPS Blue—add S1D.0Q ps f Item ~" 


G00, Cash M.0. of bank check only-add 15.00 per order 
Prices subject to change: call for latest prices. 










Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc, offers this advice, "A 
knowledgeable buyer will be a 
successful buyer/' These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

* How long has the company 
been in business? 

* Does the company offer 
technical assistance7 

* Is there a service facility? 

* Are manufacturers warran¬ 
ties handled through the 
company? 

* Does the seller have formal 
return and refund policies? 

* Is there an additional charge 
for use of credit cards1 

* Are credit card charges held 
until time of shipment? 

* What are shipping costs for 
items ordered? 


© Direct Marketing Association, tnc. 1988 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

* State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number catalog number. 

* Establish that the item is in 
stock and confirm shipping 
date. 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

□f the Direct Marketing Association, Inc. 


* Confirm that the price is as 
advertised . 



mu 

<L 


* Obtain an order number 
and identification of the 
sales representative. 

* Make a record of your 
order r noting exact price in¬ 
cluding shipping, date of 
order , promised shipping 
date and order number 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E, 43rd St, New York, 
NY 10017. 


rti <rr 
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P C COMPATIBLE SYSTEMS 


, />h| ’ 




ARC Turbo 12 - 60286-12.5 MHz 1 waft, 1Mb 
RAM. i ,2 Mb floppy, MS-DOS 3,3.... CALL 

ARC Dpi Ions 

AT-Style Keylronlcs keyboard..... $ 59 

RT-Style 101 Keytronfcs enhanced keyboard $ 69 
Add-In Boards,., ..See Modems & Boards 

Monitors... See Monitors 

Drives,...... .See Drives 

Premfunn/286 - Modei SO......CALL 

Premlum/386 - Model 300,,..CALL 

dCSEAHCK |j^ jspr 

jj ¥£MfTM 

SupersPort - Dual 72GK flpy, 640K, 80C88-8 MHz 
CPU, detach, battery pak, back-lit su perl wist screen 
640x200. RGB color con- rvedor for external monitor, 
dock, ser., para, ports, exf, expan. bus {optional), 
only 9.7 lbs..... S1,68§ 

With 20Mb hard drive, 720K floppy.$2,469 


MONITORS & TERMINALS 


CTX CTX 2400 while flat ..$119 

bumu m* EGA till 'n' swivel, 14* mon... $359 
^ 14“ till ‘n r swivel color hi-res... $239 

12" TTL mt W swivel amber*. $ 79 
Soft White flat screen.__$ 69 

0 TATUNG' 

CM-1495 OmnlScan 14" MuHMreq., 800x600, 

VGA, EG A, CG A, MACII, Tn‘S. VGA card.$729 

fjrgg "The Genius" full page 

for PC/XT/AT.. ...CALL 

monrrpRm... call 

NEC Multisync II (1402)..$635 

WYRE WVSE 50S3S9 / WVSE GO $425 
”i . . WVSE WY70G 1200x600...$749 

XTRON 

XTRON * Futuristic and fiat, for you. With duaJ 
mono, EGA, VGA & Multisync models —... GALL 

www ZCM-1490 VGA.*...,..$675 


POWER ACCESSORIES 

330XT.___295 

450AT.$ 425 

520 ES.*.....$ 495 

800RT w/URS l/F.. $ 795 
12QQVX w/UP5 l/F. $ 975 
Interface Cable$ 25 

Novell U.P.S. Monitor Board Compatible! 

*220 Volt Models Available * 


SINCE1977 


| ARC Model 10 XT - 
>88-10 MHz. 640K 
RAM. 360K floppy, 

MS-DOS 3,3...... CALL 


NETWORKING 

4-User NOVELL Network System 

Server/Work Station: 

♦ American Research (ARC) - 12.5MHz, 1 wait 
80286, PC/AT 210W power supply. 1 serial, 2 
parallel ports, monitor, 1,2Mb floppy, 2Mb RAM, 
71 Mb hard drive, 60Mb tape drive 

♦ American Power Conversion 520 Wan S.P.S. 

♦ NOVELL ELS NetWare 266 Level 1 
(4-users) Network set-up Is Menu Driven 

♦ 4 Arc Net cards, 200" cable, 4-port passive hub 

♦ 3 ARC ™ 1 Ml 0 XT's - Each indudes: 64OK. 4.77/ 
10 MHz, 8088-1 CPU. MS-DOS 3,21. RT-siyle 
keyboard, amber tilt ’n' swivel monitor. 

List Price $13,995-Your Cost $7,895 
Lease from $199, per month* 


PC COMPATIBLE SOFTWARE* 


Data Base Management 

Ashton-Tale dBase III Plus........................... $366 

PFS: Professional Fite....$119 

WordTech OBXL (dBASE 3) "Diamond".$115 

Communications 

Carbon Copy Plus (Meridian).................... $109 

Crosstab XVI (Microstuf) ..—..$ 98 

Word Processors 

NewWord (WordStar 4.0 done).....$ 98 

WordStar 4*0...$228 

Microsoft Word_________.,$235 

MultiMate Advantage II...................................$278 

PFS: Professional Write.. $105 

Word Perfect. $230 

Integrated / Spreadsheets 

Enable 2.0 (software group).....$369 

Framework 111 (Ashton-Tate)-,».,............$399 

Lotus 1 -2-3. ._...„..*.$295 

Multiplan 3.0 .......—..- $115 

PFS; First Choice....$ 85 

PFS: Professional Plan...58 

Borland Qu attro ...................... 155 

Symphony (Lotus)....». $438 

Desktop Publishing 

PFS: First Publisher...................$ 69 

PFS: Art Gallery.........$ 69 

Xerox Ventura 1.1.......... $489 

Aldus PageMaker/PC 3.0....... $549 

Graphics & Mice 

Harvard Graphics (tor Lotus 1 - 2 - 3 ) $248 

lMSI OpiiMouse Serial.....$ 86 

tMSl Genius Mouse Seri at.. ....„..„$ 59 

Microsoft Mouse .. 90 

Sum maMouss-Optical............„$ 85 

SummaSketoh 12x12........ $365 

Protect Management 

Harvard Total Project Manager......$399 

* Comp.atibclrty with POXT/AT Clones iwt guaranteed. 

* Older Carelu Ity-opened software not (HUmaU»1 


PRINTERS, PLOTTERS & FAX 


10601.... 

pmasonc 1091 Mo(i912 


“THE PC 
PEOPLE ” 



Brother HL -8 40 fonts 
BP PM 2nd Gen, Canon Engine 
Emulates Epson, IBM, Diablo c 
1M b RA M^Full Pg graphics / ' 

HP LaserJet Plus compatible 

Ximr call 

AST TurboLaser/PS postscript, ricoh, 

3 Mb, 35 fonts. 8 ppm, AppleMac/FC..... CALL 

H,P. LaserJet Series IL..... CALL 

Panasonic 4450 Laser dual tray, 11 PPM ... $1,695 

HP ScanJet Scanner with Starter Kit.....$1,895 

HP Font Cartridges.. FROM .$ 119 



DRIVES - HARD, FLOPPY & TAPE 


Everex 601 - 60Mb interna* tape with software. $729 
Everex 125Mb Infernal Tape ......$986 

GDC 300Mb SCSI -for NelWare 2.11 8 DCB CALL 

XT-1140 140Mb.$1,695 

MOOPnUSSSMb 28mSEC..$ 649 

MjnsScr^je Mlnlscrlbe 3053 half height 

22mSec53Mb...$449 

ScrtbeCard 30Mb...$ 339 

Seagate 

Seagate PC 20 Mb with WD Ctrl ....$ 269 

Seagate PC/XT 30Mb ST-238. Ctrl, cable.$ 289 

Seagate ST251-1 - 40Mb AT26mSEC.......$498 

Floppy Drives 

Fujitsu 360K $75/1.2 Mb $95/72GK $ 90 / 1 .44 $ 1 09 
Mitsubishi 360K $89/1.2 $125/720KS99 /1.44 $ 119 
Teac 360K $ 89 /1.2 $ 99 /720K $66 /1.44 *.....$ 9B 


MODEMS & BOARDS 


brother Dot matrix, daisy wheel. 

laser printers, fax machines . CALL 

GoCDCDSQcixri plotters 

DIGITIZERS 


.$169 

.$199 

10921... $319 

1524.„............$579 

1592 132 Col.. 190 CPS... ,$429 

XEROX 

Xerox 7007 9600 BPS. 18 second / page, + phone 
with 99 number auto dial, 10 pg feed, up to 7 day 

delayed send, 200x400 resolution.*. $1,349 

7011,7018,7020, 7021, Faxmaster/PC .. CALL 


Anchor 

1200 External 98 / 1 200 Internal $ 69 

2400 External ...,..,.,.$135 / 2400 Internal $115 


Everex EverCom 2400 Int. 2400 (MNP).$139 

Everex EverCom 2400E Ext, 2400 (MNP).$189 

MultrgdjA Multi-Modems .CALL 

IHtobotics 

US Robotics Courier HST up to 19,200 bps CALL 

2400 Ex!.$168 / 2400 PC.$148 

1200E......$ 98 /1200 PC.$ 68 

Adv a ntage-P ram- 512K t S, P... $ 308 
Advantage PS/2-512K $365 

maerooi me. Hot Shot 286-10XT Accel, Bd ,$ 369 

I/O MINI M-XT or AT....$ 75 

RAMPAGE 286 - 512K .....$395 

RAMPAGE2 for XT 25GK - Model 30......,..,$279 

RAMPAGE Plus286-512K mlcrochamel..$509 

SIX PAK Plus 64 K.„„.*.$ 1 19 

VGA...$ 259 / VGA 256K.$ 359 

XFORMER - AT replacement, for XPs 8 slot MB, 10 
MHz "0", 512K, S.P.G. floppy and hard drive 

controller, EGA. GGA. HGC,.. $629 

5251/11 Plus AST Guarantee ...$598 

Mag I c I/O AT 1 -3 S, P. G {170B). $ 59 
^^VEREX- Ultragraphics & 19" Monitor. CALL 

Floppy I/O S f F, G, 0..'......$ 89 

EGA Dlx, 800X600EGA-P $149/VGA$ 259 
ntT Above Board/286 -PCMB4Q20 512K„ $ 388 
80387-20 Math Coprocessor..$549 


prepayment with othe 
Credit card charged s 


TELEX 9103806778 SNSCORP For Orders 

S-100 Div./696 Corp. *14151 N. 76th St. ♦ Scottsdale, AZ 85260 
FAX 602-483-0920 ♦ Customer Service 602-991 -7870 
Prices advertised are for 110 Voll products. 220 Volt products are available at slightly higher prices. 

(U.s. Onlfars), prepaid, Visa or Mi'C Ontyt Cust-amnjs using American Expross, catculata additienal charges by drvkfing above prices by .95 Special or 
1 credit card and they are Tint cancBilabla^etyrnah!a Alt returns subject to 3 nasiceking fc-p or lull credit towards a future purchase All prices subject to 
hipment. Opened Software packages are not returnable! Contact our International Department tor shipping, handling, and insurance charges 
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WHAT’S NEW 
INTERNATIONAL 


A Multiprocessor 
System From 
Your IBM PC AT 

N orth Star’s new EL-286 
package turns an IBM PC 
AT or compatible into a mul¬ 
tiprocessor system that can 
support up to four users and 
run multiuser software de¬ 
signed for Novell NetWare, 
as well as standard DOS pro¬ 
grams. The package consists 
of two workstation cards, No¬ 
vell ELS NetWare operating 
software, and the necessary 
cables and connectors. 

Each full-size card con¬ 
tains an 8-MHz 80286 micro¬ 
processor, 640K bytes of 
zero-wait-state memory, and 
EGA graphics. When you 
connect a display and a key¬ 
board, you get the equivalent 


of an AT. The host machine in 
which you install the cards 
becomes the file server, and it 
must have at least 1.5 mega¬ 
bytes of memory and a 20- 
megabyte hard disk drive; all 
communication between the 
host and the workstations 
takes place over the 16-bit AT 
bus, which gives you consid¬ 
erably faster performance than 
a normal local-area network, 
according to the company. 

The cables run from the 
host to a connector box that sits 
on each user’s desk. They 
contain monitor and keyboard 
sockets plus an RS-232C 
serial port for local communi¬ 
cations, such as with a serial 
printer. 

Price: £3000 for the EL-286 
package for two additional 
users; £320 for two key¬ 
boards and monochrome dis¬ 
plays; £1335 to add a third 


user; £1495 for a third user 
with keyboard and monitor. 
Contact: North Star Com¬ 
puters Ltd., 39 Queensway, 
Hemel Hempstead, Hertford¬ 
shire HP2 5HE, U.K., (0442) 
41266. 

Inquiry 838. 


QuickBASIC for the 
Mac and Microsoft 
Works 2.0 

T he Macintosh version of 
Microsoft’s QuickBASIC 
compiler includes an im¬ 
proved environment with a full 
program editor, and it sup¬ 
ports music and color graph¬ 
ics, giving you access to the 
Mac Toolbox routines. Quick¬ 
BASIC combines an inter¬ 
preter and a compiler so you 
can use the interactive inter¬ 


preter environment for pro¬ 
gram development and de¬ 
bugging, and then you can 
compile a stand-alone 
application. 

The compiler supports the 
68020 microprocessor and the 
68881 floating-point copro¬ 
cessor. Debugging features in¬ 
clude single-stepping and an¬ 
imated tracing and breakpoints 
for source-code-level debug¬ 
ging. On-line help is provided 
for BASIC keywords, library 
calls, and ROM routines. 
QuickBASIC 1.0 requires a 
minimum of 1 megabyte of 
memory and either an 800K- 
byte floppy disk drive or a 
hard disk drive. 

Price: £75 for QuickBASIC 
1.0; free as an upgrade for 
Microsoft Mac BASIC users 
who registered after Aug. 1, 
1988; £30 for other existing 

continued 
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DISK CONVERSIONS 

HWt/W K * W K/W1 * Upi/MM 

can kinder your data between oer 1,000 iMIwvrf Mkto», Mrot 
and Manfcomes, giving mam than 1,000,000 p w nMu li m t i 


V4-- QC-11,010-24, (QIC-02) 

Vr - 000.1600 3200 6250 BPI 
ANSI, CFIO, DEC VOS', IBM labelled / Unlabelled / ASCII / 
EBCDIC / B<nary, ICL 6 bt. 1AR. VAX Backup / Copy. VMf 
C - TK50, TS11. TU58, R102 renewable disk pack 


8*. 3 'tf. 7 ^ 

KT11, Torch, Uni*. Victor-Sinus, Xen« and mom 


WP / TffiiiWir 

A A- I Hi 1— -1*-- C\i ^ \AJ J —I... I 

nrlQYYy KWnAjfi, UljpUfyWIIfCf, WHVeil I r fVOfUptCX, lnXJ»ypC 


Mail to 

Typesettng / loser printing, kill design and pnnl production services 
Mod formats returned by nad day's pod 



Ring or writ* for a full format list 
Paces from £10 ♦ VAT per dak 

Usual terms C.W.O esse 
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DAT 


SECRET 

OF 

GERMAN 

DESIGN 



rhv Software Systems UK 
Farley Hall 
London Road 


B 


Bracknell 
Berks RG15 5EU 
Telephone: (0344) 863150 


Quality, integrity and reliability are all characteristics of 
German design. To help build these qualities into their 
products German designers have a secret advantage: 
PC-DRAFT. 

The best-selling German CAD-system, PC-DRAFT now has 
over 5,000 installations worldwide and is ideal for all 
mechanical engineering, electrical engineering, technical 
documentation and architectural applications. 

Easy to use, powerful facilities enable you to operate the 
system quickly and efficiently. This means you'll get the most 
out of the many features available* These include a unique 
perspective design module which offers easy production of 
multiple viewpoint perspectives for exploded drawings and 
technical illustration. 

Now the secret's out, cal l Ernest McCutcheon on (0344) 863150 
for the full story. 


rhv — quality from strength 
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WHAT’S NEW 


INTERNATIONAL 


users of Mac BASIC* 

Contact: Microsoft Ltd., Ex¬ 
cel House, 49 DeMontfort Rd., 
Reading, Berkshire RG1 
8LP, U.K., (0734) 500741. 
Inquiry 831. 


A Music Guide and 
Information through 
Your Computer 

F M Tokyo and Shobi Col¬ 
lege jointly offer the FM 
P-NET (Fine Music Personal 
Computer Network) communi¬ 
cations service. The FM 
Tokyo program schedule and 
music data is provided, along 
with electronic mail, bulletin 
board system, and conferenc¬ 
ing services. 

About 3000 music data en¬ 
tries include classic, rock, pop¬ 
ular, movie soundtrack, jazz, 


and Japanese country and love 
song sectors. You can down¬ 
load and play the music data 
with a special software and 
musical instrument digital in¬ 
terface board option. The 
software runs on NEC PC- 
9801, Fujitsu FM R-50/50S, 
Panacom M500, and Epson 
PC-286V/U systems. 

Membership is free during 
a trial period, and there is no 
monthly fee. There are about 
90 access points throughout Ja¬ 
pan, and members also re¬ 
ceive NIFTY-Serve service. 
Price: 20,000 yen for the 
software; 3000 yen for 
membership. 

Contact: FM Tokyo, FM 
Center, 1-7 Kojimachi, 
Chiyoda-ku, Tokyo 102, 
Japan, Shobi Gakuen, 4-15-9 
Hongo, Bunkyo-ku, Tokyo 
113, Japan, 03-818-4154. 
Inquiry 841. 


A Faster Solution 
for the Traveling 
Salesman 

C onnections; The Travel¬ 
ing Salesman is a tutorial 
on neural networks. It is an 
examination of the Hopf ield- 
Tank approach to the travel¬ 
ing salesman problem (TSP), 
which in turn is an optimiza¬ 
tion problem. The program is 
16-bit-integer-based and 
solves a 10-city problem in 6,1 
seconds on a 4.77-MHz 8088 
microprocessor, according to 
the company. 

DAIR Computer Systems 
used a nearest-neighbor 
heuristic algorithm and 
chunking/clustering, which are 
the methods used by biologi¬ 
cal neural nets. The program 
also uses the concept that the 


rabbit olfactory cortex sculpts 
up (rather than down) the 
energy surface of a smell pat¬ 
tern. Connections: The Trav¬ 
eling Salesman starts with 
weights set at 0, which is the 
opposite of Hopfieid-Tank. Ac¬ 
cording to the company, it 
also improved the speed by 
creating a lookup table of the 
time-consuming hyperbolic 
tangent activation function. 

Connections: The Travel¬ 
ing Salesman runs under DOS 
2,0 or higher on the IBM PC, 
XT, AT, and compatibles with 
256K bytes of memory and 
one floppy disk drive. 

Price: 9800 yen. 

Contact: Toyo Engineering 
Corp., 6th Floor, Shibuki 
Building, 4-6-11 Kudan Mi- 
nami, Chiyoda-ku, Tokyo 
102, Japan, (03)222*0541. 
Inquiry 847, 

continued 
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Technology that hits the mark 

* For IBM-PC/XT/AT/386, IBM-FIT 6150, 
IBM-PS/2, PHILIPS 'YES and all compa¬ 
tibles 

* For MS-/PC-DOS, OS/2 and UNIX 

% Extremely fast and easy to use software 

* All HP-IB commands (ONSRG etc.) are 
implemented 

* Compatibles ASYST.AutoCad, National 
Instruments, CEC etc 

* Real time error checking and bus analysing 

* Supported Basic (compiled), Turbo-Basic, 
(Turbo ) Pascal. Modula-2, Fortran. C. 
Assembler etc, 

* Available in Englisch, French and German 

Dealer + OEM Welcome 


ines GmbH 

tj SuH nficitef A llee 45 

5000 Koln 41 

Waal-Germany 

Phono -4S-22t-43 8fl59 

Tb»e(djc 2627 22* 423? gbtkfci 

FAX -49-2 21 -49 *9 71 
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Putting together a PC Network has never 
been easier. 


Move FOURward. 


QuickLink IV has done to PC networking what the mi¬ 
crowave oven has done for modern cooking . . . Both 
have proven to be a more efficient, convenient way to 
get your work done FAST. *. 


By adding QuickLink IV multi-user LAN boards to your 
Compaq 386, IBM PC/AT or compatible systems, you 
can create an instant, low cost PC network with 
tremendous expansion capabilities. 


Thousands of Novell ELS and Netware 286 com¬ 
patible software packages run on QuickLink IV 
boards. 


QuickLink IV contains four individual PCs (each 
with 768K RAM) on one board that plugs direct¬ 
ly into your PC/AT's internal bus. Your network 
runs at full bus speed; allowing you to config¬ 
ure a faster LAN than traditional cable-based 
architectures ... hassle-free from hubs, net¬ 
work cards and complicated wiring 
schemes. 


By using small footprint, noiseless PC ter¬ 
minals, your PC/AT becomes a modular 
foundation for a network of users. The 
AT bus will typically support four Quick¬ 
Link boards (16 users), or more with 
Cubix's optional Expansion Chassis. 

QuickLinkIV can also be used to link 
remote PCs into your network. Cubix 
asynchronous software expands the 
boundaries of your LAN by using 
one or more of the QuickLink IV J s 
processors as dedicated asynch¬ 
ronous servers.You can run your 
network application programs 
and initiate bi-directional file 
transfers from any remote 
location. 


Call 1-800-648-2130 or (702) 883-7611 to order. 


Compaq 3fl6 is 9 trademark a! Compaq, Inc. 

IBM AT is a trademark of International Business Machines Corpora I ion. 
Novell NetWare is a trademark of Novell. Inc. 


Made in the U.S.A. 



CUBIX 

CORPORATION 


Corporate Offices • 2800 Lockheed Way, Carson City, Nevada 89706 • Tel (702) 883-7611 • Fax (702) 882-2407 
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THE NEW ARTIFICIAL INTELLIGENCE PROGRAMMING 
LANGUAGE FOR MODELLING UNCERTAINTY 

___is the first Al programming language to be based on 

Support Logic, a formal calculus for uncertainty reasoning. 

The unique features of_put it ahead of conventional 

Prologs for complex applications involving uncertainty. 

Evidential Reasoning with Support Pairs 
Fuzzy Sets and Semantic Unification 
Open Worlds and True Logic Negation 
Prolog as a subset of FRIL 


Written in C_is highly portable and available across a wide range of computers. 

EQUIPU AIR LTD 

JS4 Hoi well Roaa Bristol BSS 4SG Tel (0272) 213427/277551 


-^*5 

If you are interested in knowing about please complete and return this coupon to: Equipu AIR Ltd., 184 Hotwell Road, 
Clifton, Bristol BS8 4SG. Or ring us on (0272) 213427/277551. 


NAME;_ 

COMPANY: 

ADDRESS: 



TITLE:_ 

TELEPHONE: 


POSTCODE: 



8815-40 BYTE* NOVEMBER 1988 


Circle 435 on Reader Service Card 





















IDENON NOW! 

Inoppy Disk to Large-Capacity Optical Disk. 



DENON delivers the future. It shines in advanced floppy 
disk and new large-capacity optical disc memories. Over 
30 years of magnetic media experience open up exciting 
personal computer possibilities. DENON—a growing 
high-tech product family. 



(Glass disks prepared for CD mastering} 



(Erasable disks) 



(Large capacity memory media) 

DENON has come to be synonymous with 
high quality audio and video, thanks to 
the corporate philosophy of integrating 
hardware and software development, and 
continuously upgrading and introducing 
new technologies, DENON expends 
considerable time and resources on R&D 
because, as a leader of the industry, there 
is no place else to turn for new ideas. 

The Company must constantly open up 
new areas if the pace of progress is to be 
maintained—and it is. 


DENON 

NIPPON COLUMBIA CO LTD 

14-14, Akasaka 4-chome, Minato-ku f Tokyo 107, Japan 

TEL (03.) SB4-S 1 11 TELEX JAPANOLA J 22591 FAX (03) 536-1059 


Authorized DENON 

Floppy Disk Distributors: 



LOADPLAM COMPUTER 

TEL 01-200-7733 (UK) 

AUDIDNOflD 

TEL 12 88 11 (Denmark) 

JQD ELECTRON IQUE 

TEL (1147329260 (Frim ixi 

STOET ELECTRONICS 

TEL 070476585 [Holland) 

TEUEDVNAMICS 

TEL 1069) 30 09 0*0 (West German 

ATARI [SCHWEIZ) 

TEL 056 21 1422 (SwtttflrtHkJ) 

intermedia 

TEL (02) 2629105 (Maly) 

Ov NEPCOtt 

TEL SO 566 4844 {Finland) 

ELECTROOUIPO 

TEL 1*370317 (Portugal) 

AiBERTA ELECTRONIC 

TEL 3-347411-5 (Hong Kong) 

INGEN IE RlA 

TEL 204 20 99 (Spam) 

PAN SYSTEMS 

TEL 7475221 (Singapore) 

CASSETTE SOUND 

TEL (031) Si 2 60 iGumuI 

UNIVERSAL ELECTRONICS CO 

TEL 248 628516 (Kuwait) 

UNIVERSAL ELECTRONICS API. 

TEL 3-8981541 [Saudi Arabia! 

guvendag 

TEL (4) 229 09 20 (Turkey) 
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WHAT’S NEW 
INTERNATIONAL 


Connect Your 
Workstation to 
ICLC-03 Networks 

Y ou can connect worksta¬ 
tions attached to a local- 
area network (LAN) support¬ 
ing the NETBIOS interface 
standard to ICLC-03 net¬ 
works using the LAN-C03 
gateway from The Software 
Forge. 

The software architecture 
consists of two distinct mod¬ 
ules, a gateway and a work¬ 
station, which communicate 
across the LAN using NET¬ 
BIOS commands. The gateway 
package provides its own 
automatic task-switching capa¬ 
bility between the worksta¬ 
tion application interface and 
the ICLC-03 communications 
software. 


The communications hard¬ 
ware, which is resident only in 
the gateway processor, con¬ 
sists of a half-size IBM PC 
board that provides an inter¬ 
face for leased-line, direct, 
and dial-up connections. You 
can configure the board to fit 
available I/O addresses, and 
it can use any interrupt request 
line. You can use communi¬ 
cations data transfer rates up to 
48 kilobits per second. 

The gateway implementa¬ 
tion can operate in foreground 
or background mode and 
allows up to 20 concurrent 
workstation sessions per 
gateway implementation. 
Multiple gateways support 
additional concurrent sessions 
as well as higher throughput 
capability. 

The LAN-C03 software 
runs under PC-DOS 3,1 or 
higher, and the LAN-C03 


gateway module must be resi¬ 
dent with at least one work¬ 
station option. The gateway 
implementation requires 
256K bytes, and the worksta¬ 
tion software requires 180K 
bytes. 

Price; £650 for 10 sessions; 
£150 for the communications 
card. 

Contact; The Software 
Forge Ltd., 173 Basingstoke 
Rd., Reading RG2 0HF, 
U.K., (0734)312477. 

Inquiry 876, 


Mainframe Data 
for Spreadsheets 
or Databases 

D atabridge from Come¬ 
dia lets you retrieve data 
you need from source code 
files located on a mainframe 


and then integrate it into 
popular spreadsheets or data¬ 
bases available for the IBM 
PC, XT, AT, PS/2s, and 
compatibles. 

You can take data from 
files located in a variety of en¬ 
vironments, such as mini¬ 
computers and mainf rames 
using IBM, Bull, DEC, or 
Hewlett-Packard formats; 
telex; and videotex systems, 
such as QUBE or Prestel; and 
then create an intermediate 
file to receive the incoming 
data. Databridge uses this 
file to supply the data for 
direct conversion into other 
formats or for the updating of 
spreadsheets and databases 
you have produced using Lotus 
1-2-3, Symphony, Multiplan, 
Framework, Open Access, 
dBASE, and other products 
that use the Lotus 

continued 







The Best Thing 
Next to your 
Laser Printer 


LASERMATE Is 

ment uf^fpecific 1 
make 
printei 
pensive periphei 
V]ffljLASERfyiA 

urksttiM 


manage- 
ilp you 

ier ex- 





witbout cable-shu' 
scratching. 

Stylisjrki pppearano 
use, LASER MATE 
box and buffer 1 to proj 
I your peripheral shai 


jonne ct and 
,beyotfli^^witch- 
eompleie solution to 
iblems. 



Mutek Ltd, Frame Rd r Bradford on 
Avon, Witts BA151LE r England. 
(+44) 2216 6502 /Fax:(+44) 2216 5083 
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IBM-PC BUS 

Input/Output Cards 

DIF-24 Opto-isolated digital input 
DOP-24 Opto-isolated Darlington out pul 
PIO-48 TTL level digital inputfoutput 
DPC-10 Pulse oounter/timer/generator 
DCM-16 8 inputs, 8 Outputs, CTC 
AIP-24 12 Bit ADC input 
AOPB 12 Bit DAC output 
AIS-16 J2 Bit Isolated ADC input 
TIP-B Thermocouple input 
SIO-2 RS232/422/485/20mA I/O 
ST-24 Screw terminal adaptors 
BXT Backplane extenders 
BP-S/ll 5/M Slot backplanes 


Blue Chip Technology Limited, Main Avenue, 
Ha warden Industrial Park. Manor Lane, 
Decide CHS 3PP. Telephone: (0244) 520222. 
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Building a Better Standard for Laser Printing. 


Acer has transformed its corporate values 
of quality, innovation, and customer 
satisfaction into its new laser printer, the 
Acer LP-76, an outstanding desktop 
solution for the persona! computer 
environment. 


The LP-76 makes laser printing easy. 
With its 16 character LCD control panel, 
you can access three menus that make 
printing operation simple and quick. 



And the Acer LP-76 adheres to and 
surpasses the industry standard today, 
offering true Hewlett-Packard LaserJet 
Series II emulation. Designed with 
state-of-the-art ASIC chips, the LP-76 
offers impressive performance, with 
fast downloading speed 
in printing complex text and graphics 
combinations, ensuring you get fast, 
professional documents. 


Standard with 512KB memory, and easily 
expandable to 4.5MB, the Acer LP-76 can 
print in many languages, a full spectrum 
of fonts, and characters up to 655 points 
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in size. All this means incredible 
versatility for you, designed to satisfy your 
laser printing needs. 

All these features plus Acer’s 
commitment to quality, innovation and 
customer satisfaction, combine to create 
a laser printer of unparalleled value. And 
Acer backs up this value with over 12 
years of experience and a distribution 
network covering over 70 countries 
worldwide. 

The Acer LP-76. 

Based on the right values. 


LP-76 Features: 

- HP Laser Jet Series II Emulation 

- 512KB RAM on Controller Board, Expandable to 
4.5MB RAM for Page Composition 

- 16 Character User-Friendly LCD Display 
Handy Scanner Features: 

- High Resolution: 4TO3QQ/20Q DPI 

- Powerful Image-Editing S/W 

- Compact Size, Easy to Operate 

HewteK-Packard and Laser j-ei Series IE are registered irademruks 
cd Hewtefl-Packarti Gorp. 

AceR <♦ 

Th# Ward fat Value 


Region* Offices: USA, San Jose, Tel (408) 922-0333 ■ U K, London, Tel: {Ot) 56S-2978 ■ W. GermanyDGssektorl, Tat {021 f) 65086 ■ Japan t Tokyo. Tel: {03} 463-3222 ■ R.O.C, Taipei. Tel: {02} 7132252, 







WHAT’S NEW 


INTERNATIONAL 


1-2-3 format. 

Menus take you through 
each step of every operation, 
providing you with immedi¬ 
ate access to the program’s re¬ 
trieval and transfer func¬ 
tions. The program’s 
capabilities include consoli¬ 
dation of numeric and alphanu¬ 
meric data from multiple 
sources; data retrieval using 
standard comparison opera¬ 
tors; user-defined mapping of 
data of layouts using vertical, 
horizontal, and cell-skipping 
functions; and automatic 
summation of source data on 
request. Datahridge also 
works in batch mode, freeing 
you for other jobs while it 
gathers and translates informa¬ 
tion you have requested, 
Datahridge runs under 
DOS 2,1 or higher on the IBM 
PC, XT, AT, PS/2s, and 
compatibles with at least 256K 


bytes to 640K bytes of mem¬ 
ory, two floppy disk drives, 
and a hard disk drive. 

Price; $99,95 U.S. 

Contact; Comedia, Cap Al¬ 
pha Montpellier, Clapiers, 
34821 Teyran Cedex, 
France, 334)1-67-59-30-75. 
Inquiry 863- 


A Hand-Held 
Data Analyzer 

T he DataboxMini Data 
Analyzer (MDA) is a 
hand-held diagnostic tool to 
help you solve many of the 
problems experienced when 
you are installing or operating 
data communications sys¬ 
tems. It can capture data on 
transmit and receive direc¬ 
tions, perform bit-error-rate 
testing, and monitor modem 


control signals, all in a bat¬ 
tery-operated package weigh¬ 
ing less than 1 kilogram. 

The MDA can capture data 
on separate transmit and re¬ 
ceive buffers, each with 28K 
bytes capacity. You can spec¬ 
ify whether the data is pre¬ 
sented to you in ASCII or hexa¬ 
decimal form on the 40- 
character transmit and receive 
liquid crystal displays. To 
isolate fault sequences in the 
data, you can set the MDA to 
start and stop data capture on 
preset sequences. 

The MDA can also operate 
as a data test set and terminal 
exerciser, and it has serial 
printer output for permanent 
data capture. The configura¬ 
tion is menu-driven, from 
front-panel switches, and the 
configuration details and the 
contents of the buffers are 
protected by a battery backup. 


The MDA shows modem 
control (V.24/RS-232C) line 
states, and stores these with 
the data for later diagnosis. 
Price: 975 Swiss francs. 
Contact: Databox S.A., 48 
Route des Acacias, CH-1227 
Geneva, Switzerland, (41) 
22-42-21-30, 

Inquiry 882, 


Fix 

T here is an error in the 
address of BON/CSS- 
Flensburg in What’s New In¬ 
ternational, page 881S-10, 
August BYTE, Although the 
street address is correct, the 
company is located in West 
Germany, rather than Sweden 
as stated. We apologize for 
any inconvenience this may 
have caused. 




MieMaiAe 


TURBOCHARGE 
YOUR SYSTEM 


* Eu ropes best selling disk 
cache mg & primer buffer 
software, 

* No need to Change your 
system, no extra 
hardware 

- Saves time. Unbeatable 
speeds, performance, 
technology. 

* FREE Demo Disk IBM 5’4". 

' NEW Prices! From £69 


Microcosm Research 

Telephone: 01*226 9992 
Telephone: + 44 (0)1-226 9092 


M 




2" x3" ad size 
(5.1 cm x 7.6 cm ad size) 

in BYTE’s International 
Advertising Section 

For more information 
Call Karen Lennie 
at 01-493 1451 

McGraw-Hill Publications 
34 Dover St. 

London W1X 3RA 
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TEC HNOL OGY which will furti 


By the end of I9 j&. ABC wil l be 
introducing a new technology in PC 
board manufacturing culled 
■SURFACE MOUNT 


towards the veur W#i 


This new technologs goes a heuer 
quality on our products The fully 
automated assembly line eliminates 
any human error during the 
manu tactaring process Reduced 
size on components will further 
reduced the size of the finished 
products. 


Microprocessor 80386-25 
Supports 80387 Co-processor 
Fully support all network 
software 


- Microprocessor 80286* 16 

- 5t2K* 640K. 1. 2 or 4MB 
Memory on board, expandable 
io 16MB 

- Interleaved page mode allows 
superfast performance 


— Microprocessor 80386-20 

— L, 2.4 or 8MB memory on board 
expa n dab le %a 16M B 

— Interleaved page mode allows 
mpertast performance 


r A § ST W &mr 

.m M _!i, m Hi 




ABC 


ABC Computer Co. Ltd. 

Manufacturer & Exporter * 

Basement 66, Golden Shopping Centre, 148 Fuk Wah Street, Shamshuipo, Kowloon, Hong Kong. 
Tel: 3-7290238 (12 lines} Fax: 3-879279 Telex: 52178 ABCTC HX Cable: ABCTDGCOHK 
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Microsoft OS/2 programmers lootklts are now In stock. SQL libraries are emerging regularly. 

DATABASE 

Btrieve OS/2 

Btrieve v4.11 MS-DOS 

Btrieve/Multi-tasking MS-DOS 
Bt r ie ve / we two rlc MS -DOS 

XOL PC-DOS 

CBTHEE (source any C) 

C-mdex/Plua (source any C) 

C-I5AK (L F M$) MS-DOS 

C-tq-dBase (source Cl) MS-DOS 
C-tree (source any C) 

R-tree MS-DOS 

db-ViSTA 1X1 a'gle user PC-DOS 
db-VISTA v2,x (most C r »lMS-DOS 
db-VI$TA v2,x (with see)MS-DOS 
db-VISTA v2.x multi-us. MS-DOS 
db-QUERY vl.x aingle-us.MS-DOS 
db-QUERY vl.x angl.(see)MS-DOS 
Lattice dBClII (L,MS) MS-DOS 
Lattice dBCUI+ (L,MS) MS-DOS 
SftFcus Btreefilsam (see any C) 

Virtual Memory File Man.PC-DOS 


£370 
£160 
£370 
£370 
£510 
£100 
£175 
£210 
£120 
£210 
£155 
£420 
£145 
£350 
£350 
£145 
£350 
£160 
£445 
£ SO 
£150 


GRAPHICS 

Enhanced Graphics Tlkt pc-dos 
E ssential Graphics v2 PC-DOS 
GFX Graphics PC-DOS 

Graphic v4.1(Cl,L F DS F MS>PC-DOS 
GSS Kernel system PC-DOS 

GSS Lattice Binding PC-DOS 
GSS Graph Dev Toolkit PC-DOS 
GEM p tog,Toolkit (L) PC-OOS 
GSX Prog.Toolkit (DR) PC-DOS 
HALO F 89 (MSC5jLAT,TC) PC-DOS 
MetaWINDOWS (CI # L,MS,T) PC-DOS 
MetaWINDOWS Plus FC-DOS 

Turbo WINDOWS/C (Turbo) PC-DOS 

SCREEN & WINDOWS 

Vitamin C (MS5.1) OS/ZtPC-DOS 
Blaise View Mngr.(s'ca) PC-DOS 
Curses Screen Mngr. (L) PC-DOS 
Bntelekon Windows(s' cel PC-DOS 
Multi-windows (MS,L) PC-DOS 
Panel Plus (source) PC-DOS 

Vitamin C (source) PC-DOS 

Windows for Data (most) PC-DOS 
Windows for C (most C) PC-DOS 
Greenleaf Datawindows MS-DOS 
C-Scape (MS,L,TC) MS-DOS 

GENERAL FUNCTIONS 

CQL (CTREE4BTRIEVE)S'ce PC-DOS 
C-Worthy int.Lib (L,MSI MS-DOS 
Greenleaf (source]! PC-DOS 

G 'leaf C Sampler(TC,QC) PC-DOS 
Smo rga sbo rd (sou r ce) PC-DOS 

Blaise Tools Plus (see) PC-DOS 
Blaise Tools Plus/5,0 PC-DOS 
Blaise Turbo C Tools PC-DOS 
Blaise Light Tools (EOR)FC-DOS 
ESI utility Lib(source) PC-DOS 

| PRICES & DELIVERY) 


£195 
£150 
£ 65 
£270 
£305 
£110 
£305 
£405 
£270 
£175 
£105 
£150 
£ 55 


£225 
£245 
£120 
£ 99 
£220 
£270 
£150 
£200 
£135 
£135 
£220 


£250 
£165 
£ 95 
£ 55 
£ 65 
£ SO 
£ B0 
£ B0 
£ 65 
£105 


Entelekon Funct(source) PC-DOS 
Phoenix Pierce (source) PC-DOS 
Phoenix Pforce C++ (ace)PC-DOS 
Pro-C (most C) PC-DOS 

Security Library object MS-DOS 

COHNS LIBRARIES 

Blaise Asynch (source) fC-doS 
Essential Comma(L,M$,T) PC-DOS 
Greenleaf Comms(source) PC-DOS 
Multi Comma (L,MS) PC-DOS 

SCIENTIFIC LIBRARIES 
Wiley Scientif.Lib.v2 ANY C 

Mathpak 87 (L,MS) MS-DOS 

PROGRAMMERS UTILITIES 
P C-Lint OS/24MS-DOS 

Pre-C (Phoenix Lint) MS-DOS 
C-Documentor PC-DOS 

C-Scan PC-DOS 

C TOOlset MS-DOS 

Lattice Cross Ref. MS-DOS 

Lattice Text utilities ms-DOS 


£ 95 
£205 
£220 
£720 
£ 95 


£ 93 
£110 
£ 95 
£105 


£145 
£ 80 


£ 75 
£175 
£195 
£195 
t 90 
£ 40 
£ 85 


REAL TIME 4 MULTI-TASKING TOOLS 
esharp (Cl, L, MS) a'ee MS-DOS £445 
Concurrent C (PC/MPA)sceMS-DOS £ 60 


Multi C (LfMS, Cl) 
Op.Sya.T'bcx (MS) s'ce 
Timeslicer v3.0l (L) 

Timeslicer v4.0lM (MS) 
Over-C (LfMS) 


PC-DOS £105 
PC-DOS £ 65 
PC-DOS £160 
PC-DOS £160 
PC-DOS £225 


The new Unk & Locate■*+ is specifically for 
Microsoft G v5 & MASM v5. Phar Up Llnktoc 
lor 286 & 386 protected ROM targets 

Phar Lap Linkloc PC-DOS £285 

Link £ Locate4+ PC-DOS £265 

Piink-86 Plus v2 T 24 MS-DOS £250 

Link £ Locate MS-DOS £265 


SLHNK (280) 
SLRNK-PLUS (280) 


CF/M-BO £ 40 
CF/M-BQ £135 


PROGRAMMING TOOLS 


Ads Compilers 
Assemblers & Libs 
Basic Compilers 
Basic Utilities 
BCPL Compilers 
C Interpreters 
C Utilities 
Com ms Libraries 
Database Ubs 
Dls-assemblers 
Engineers Libs. 
Forth 

Fortran Libraries 

toon 

Lisp 

Nial Interpreters 
Pascal Compilers 
Prolog 
Rise 

Smalltalk 


Algol Com pilers 
AWK 

Basic interpreters 
Basic Libraries 
C Compilers 
C Libraries 
Cobol Compilers 
Cross Assemblers 
Debuggers 
Editors 

Expert Syslems 
Fortran Compilers 
Graphics Libraries 
Linkers. 1 Locate rs 
Modula-2 
OPS 5 

Pascal Libraries 
Rex* 

Screen Libraries 
Snobol 


We stock many Items lor which there Is no 
space in these advertisements. 


Price* do not Include VAT nr othar local tazea 
but do Include delivery in UK and Europe. 
PkiM check prlca* at tlma of ordar, ad* ara p ra pared 
aorna weak* baton publication. 

Thl» pag* llata aoma of our product*. Call ua for a 
complete prlcellal. 

Ordar by phona with your credit card. 

Microaoh Fortran for OS/2 Is In slock now 
and new Lahey for the 286. New low price PC 
Fortran by Prospero, 

La hey F77L v2,21 
Lahey Personal Fo 
RM/FORTRAN 77 v2 
MS“FORTRAN 77 v4. 

Pro Fortran 77 vl 
Pro Fortran for GEM 
Prospero PC Fortran 
Utah Fortran 
FS -Fort. (CGA £ He 

pro Fortran v2.1 

Pro Fortran v!«25 
Nevada Fortran v3.3 

Pro Fortran 77 

We have Fortran Libraries In stock. 



MS-DOS 

£320 

-11 

PC-DOS 

£ 70 

l.2 

MS-DOS 

£430 

G5/2&HS-D0S 

£27 5 

\2 

MS-DOS 

£240 

I 

MS-DOS 

£ 95 

i 

FC-DOS 

£ 95 


MS-DOS 

£ 35 

;J 

MS-DOS 

£ 39 


CP/M-86 

£240 


CP/M-B0 

£240 

\ 

CP/M-90 

£ 35 

ATARI 520ST 

£ 95 


|THECLANGUAGE| 

The new Watcom v6.5 compiler produces the best fastcode with estcelTeni 
debugging facilities. MSC v5.i for OS/2 and the OS/2 programmers toolkit are here. 


c COMPILERS 

Aztec C Personal 1.06D 
Artec Commercial 1.06D 
EDS C 1.60 280 + 

ECO-C v3.5.0 Z8Q + 

Hi-Tech C ZflO + 

Mix C 280 + 

Toolworks C/80 v3.1 

Advantage C++ 

Artec C96 Professional 
Artec C96 Developer 


CP/M-S0 £110 
CP/M-90 £180 
CP/M-9Q £ 65 
CP/M-90 £ 45 
CP/M-90 £ 99 
CP/M-90 £ 35 
CP/M-90 £ 40 


MS-DOS 

MS-DOS 

MS-DOS 


£375 

£110 

£165 


C CROSS COMPILERS 

we supply 2500AD, Aztec, Lattice, IAR 
and Hi-Tech Cross Compilers hosted on 
MS-DOS and targeted on 280, 9085, 6502, 
6801, 68HCH, 6301, 6809, 1051, 69000 £ 
68020. Please call for information or 
advice* 

C interpreters 

Latest v3.00 of C-terp has improved 
debugging facilities. 


Aztec C86 Commercial 

MS-DOS 

£250 

C-terp V3.Q5C 

PC-DOS 

£155 

Cl C86 Plus 

MS-DOS 

£290 

Interactive C 

FC-DOS 

£195 

Cl optimizing C86 

MS-DOS 

£210 

Introducing C 

FC-DOS 

£ 85 

De Srnet C Programmer 

MS-DOS 

£ 95 

Living C Plug 

FC-DOS 

£135 

De Srnet C Professional 

MS-DOS 

£165 

Instant-C v2.2 

MS-DOS 

1380 

&CO-CB& V4,0 

MS-DOS 

£ 70 

run/c 

MS-DOS 

£ 60 

HIGH C (Metaware) vl.4 

MS-DOS 

£380 

RUN/C Professional 

MS-DOS 

£110 


HIGH C 386 Vl.4 MS-DOS 

Hi-Tech G MS-DOS 

Lattice C v3.22 MS-DOS 

Mark Williams LETS C v4 MS-DOS 
Microsoft C v5 t l 0S/2fiPC-D0S 
Microsoft Quick C vl t 0 PC-DOS 
MIX C 

MIX Power C & lib s'ce 
Turbo C vl,5 
Toolworks C v3.2 
Watcom Express C 
Watcom v6.5 Opt comp 
zortech c v2 


£545 
£115 
£230 
£ 60 
£275 


MS-DOS 
PC-DOS 
PC-DOS 
MS-DOS 
PC-DOS 
PC-DOS 
PC-DOS 

Zortech C Power Pack v2 fc-doS 


60 

20 

29 

50 

40 

95 


£220 
£ 29 
£ 59 


Artec C66 Developer 
Aztec C86 Personal 
Cl Optimizing C66 
De Srnet C Starter 
De Srnet C Programmer 
De Srnet C Enhanced 
Hi-Tech C 


CP/M-B6 £230 
CP/M-B6 £130 
CP/M-86 £210 
CP/M-B6 £ 85 
CP/M-86 £125 
CP/M-86 £165 
CP/M-86 £115 


HICK C (Metaware) Flex OS 286 £380 
Aztec C65 V1.05 Apple DOS £180 
Aztec C65 V3.20 Apple PRO-DOS £230 


Aztec C68 Commercial 
Aztec C68 Developer 

Aztec C60 Commercial 
Aztec C68 Developer 

Hi-Tech C 
Lattice C 

Mark williams C v2 
Laser C 


MACINTOSH £250 
MACINTOSH £165 

AMIGA £250 
AMIGA £165 

ATARI £ 99 
ATARI £ 05 
ATARI £110 
ATARI £150 


B D I8KXX)PYING SERVICE B 

We can copy files to and from 6D0 disk 
formats Including CP/M, CP/M-86. MS- DOS, 
PC"DOS, ISIS, APPLE, SIRIUS, BBC, TORCH, 
APRICOT, HP-150, TRSDOS, DECHT-11, 

IBM BEF, ATARI ST, AMSTBAD, MACINTOSH. 
Our charge Is £10.00 + disk + VAT with discounts 
on small quantities and disks ara normally 
despatched wllhln 24hrs of receipt. 

For more Information call us. 


OBJECT ORIENTATED LANGUAGES 


The Increasing acceptance of object-oriented 
programming has prompted this new sec I Ion 


Advantage C++ 
Kortech C++ 
C-Talk 


c SUPERSETS 

(LfMS)PC-DOS 
PC-DOS 
PC-DOS 


SMALLTALK 

Smalltaifc/v PC-DOS 

Smalltalk/V 286 PC-DOS 


OTHERS 


Actor 

RisC 


PC-DOS 

PC-DOS 


£375 
£ 90 
£105 


£ 75 
£140 


£370 
£ 55 


GREY MATTER GREY MATTER GREY MATTER 

1 4 Prigg Meadow, Ashburton, Devon TQ13 7DF. I I 4 Prigg Meadow. Ashburton. Devon TQ13 7DF. I I 4 Prigg Meadow, Ashburton, Devon TQ13 7DF. 

_ TCL(0364)53499 _ I | TEL. (0364)53499 | | TEL (0364) 53499 | 
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EUROPEAN VIDEOTEX 


Phased 

VIDEOTEX HOST 

FROM 1 TELEPHONE-LINE 
UP TO 32 TELEPHONE-LINES 
ON A SINGLE PC! 

WANT TO TRV? CALL 0031-78-158000 
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MT-TEL 

a private videotex databank system 


Up to 32 users simultaneously 

MT-TEL is a high performance, low-priced 
private Videotex system. Due to its self- 
contained multi-tasking, multi user operating 
system, the MT-TEL Videotex database 
system has a performance only found in 
mini's or mainframes. With commercially 
available I/O cards and modems, a standard 
PC AT can serve up to 32 users 
simultaneously, using your MS-DOS 3.2! 

Quickly up and running 

The MT-TEL software comes with a 
comprehensive manual and is easy to 
operate. Due to a starter database, which 
contains a number of sample videotex pages 
and all available editors (for pages, users. 
Information Providers, etc.), a new setup is 
easy and does not take much lime. 

Fully-blown software 

The MT-TEL package contains everthing a 
grown-up Videotex database system should 
have: Closed User Groups, Information 
Providers, Data-collection pages. Electronic 
Mail {Individual-, Group- and Registered 
E-Mail, Store- Mail, etc). Dynamic pages. 
Log-tiles, Password-Protect!on (3 levels). 
Sub- Databases and a number of additions to 
the Prestel Videotex normalisations. 

X25 Gateway 

You don't want to use the Public Switched 
Network? MT-TEL can be interfaced lo the 
X25 datanetwork as wdl through the 2,1 and 
2.2 type Gateway protocol- Almost any 
European country now has the V.A.P. 
{Videotex Acces Point) structure connected 
to its X25 data network. The MT-TEL 
system connects lo that network by an X25 
Gateway interface. It enables you to be 
reached all over the country or all over 
Europe. 

A heavily tested 
software package 

The MT-TEL privaie Videotex databank 
software has been tested thoroughly in 
field-installations during several years. In 
use in Holland by a.o, the largest private, 
public Videotex databank Com Net with over 


10,000 users and 120 telephone lines, and 
also by Wehkamp, the major mailorder 
warehouse in the Netherlands to enable 
tele-shopping or Merck, Sharp & Dohme 
pharmaceutical industry, using an IBM 
System 38 front-end connection. In Belgium 
by Elma, the countries largest wholesaler of 
electrical goods. In Italy at the Borsa, the 
Milanese Stock Exchange. And added to that 
we can mention a number of smaller 
systems, varying from 2 telephone-lines to 
over a 100. Proving that the MT-TEL private 
Videotex system is unbeatable in 
performance! 

Try it right now? That's possible! 

If you have a Prestel Videotex terminal (or 
program on your PC), try-out the MT-TEL 
system right now! Call the Dutch Com Net 
system, a large public databank and see for 
you me If how the MT-TEL software 
performs. Sorry, you can only acces a few of 
the 40,000 pages without being a member of 
the system. Of course you can subscribe to it 
(without any charge). But if you use the 
guest number, which is displayed on the 
Wellcome page you can try the system 
yourself. 

There are three phone-numbers (in Holland) 
which you can use and which will connect 
you to one of the front -ends each having 32 
telephone lines. Dial: (Holland’s country 
code is 311 78 158000 or 78 156100 or 78 
159900, (Use standard Prestel settings 
1200/75 baud.) 

Easily expandable 

MT-TEL was actually developped to serve 
up to 32 users simultaneously. It took a 
number of man-years to develop the software 
and test it in a real environment. So we 
decided that the price should be over 
$20,000.- for the package, since it performs 
like Videotex software costing 5 to 10 times 
that amount on mini’s and mainframes. 

But we are interested in selling a high 
number of packages and also to position the 
software In the low-end market for the 
smaller system. So now, we sell this 20,000 
dollar software with a protection device to 
setup smaller systems for a low price. 


Starting with a 2 telephone line system (plus 
the keyboard and the monitor of the system, 
so actually a 3-user system) for only 
$1095.-. 

A demo package Is available 

We have the same fully-blown Videotex 
Host software for you in a demo package. 
This demo-package has the same complete 
databank store- and retrieval structure as the 
real package (actually, it is the real package), 
but we restricted the software to use only the 
keyboard and the monitor of the computer 
itself to acces the system. You can use the 
demo package (and the official manual) to 
test it, even to setup a complete database 
and, if you are fully satisfied, buy the 
original package, allowing you to handle 
telecommunications completely. The demo 
and the original package are fully file- and 
function compatible. We’ll even pay you 
back the cost of the demo package when you 
buy the original software! 

The demo package will only cost you 
$245,- (including shipping in Europe), 

And remember, we'll send you the $20,000 
software for that price! 

How to order or 
to obtain information 

You can order a demo or obtain a brochure 
by phone, by fax, by telex and (of course) by 
Videotex! Use your Eurocard, Mastercard, 
Visa or American Expresscard to have your 
order shipped today. 


Micro Technology b.v, 
Weteringsingel 6 
3353 GZ PAPENDRECHT 
NETHERLANDS 
Phone xx31 -78-410977 
Fax xx31-78-150849 
Videotex Orderline: 

xx31 -78-158000 
Telex 82425 mtsft nl 


We are looking for dealers 
and distributors 
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You’ve seen them on the pages of Byte 
— now enjoy these delightful Images as 
stunning limited edition prints! Each ex¬ 
quisite, 16" x 20" reproduction is part of an 
edition strictly limited to only 1000 prints. 
The museum-quality paper is an acid- 
free, 100% cotton fiber stock (highly 
resistant to yellowing or cracking) which 
will preserve image color and brightness 
for generations. 

The artist, Robert Tinney, personally 
inspects, signs and numbers each individ¬ 
ual print. Accompanying the print is a Cer¬ 
tificate of Authenticity (also signed and 
numbered by Tinney) which verifies the 
number of the edition and the destruction 
of the press plates. 


The price of each print depends on the 
number of unsold prints in the edition, and 
is shown beneath the photos at left If your 
order exceeds $100. deduct 15%. All 
prints are shipped flat via UPS Blue Label, and carry an 
unconditional 30-day guarantee. 

To order, clip the coupon below. VISA, MasterCard or 
AmEx orders may call 1-318-826-3003. 


YES! Send me the following Byte Limited Editions. 


QTY. 

# 

TITLE 

AMOUNT 




$ 




$ 




$ 




$ 




$ 




$ 

If your order exceeds $100, deduct 15%. 

$ 

$4 postage & handling ($25 overseas) 

□ Send a color brochure TOTAL 

showinq vour other Drints 

$ 

$ 


□ 1 have enclosed U.S. check or money order. 

□ C.QD (via UPS—stateside orders only) 

□ VISA □ MasterCard □ American Express 

Card #:_ 

Expires:-Signature _ 

SHIP MY PRINT(S) TO: 

Name _ 


Zip:. 


Mail this coupon to 

ROBERT TINNEY GRAPHICS 

P.O. Box 778 • Washington, LA 70589 

For VISA, MasterCard or American Express orders, 
or for more information 

CALL 1-318-826-3003 11 


Hi 
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RPTI-NET 3000 Ethernet 

RPTI-NET 3000 is a high-performance 
1 thornet LAN for the IBM 
^ PC/XT/AT/’ f PS 

r X- * and compatibles running 

under PC-DOS/MS-DOS 
3.10 or above. 


Features: 

• 10 Mega Bits/Sec, CSMA/CD 

• IEEE 802.3 Standard 
1,000 Meters with Repeater 

30 Nodes Per Segment 

• Networking Software Versatility: 

• RPTI NOS 

• Novell NetWare (NE-1000 
Compatible) 

• IBM PC LAN Program 

Connectivity Supported 


Build Up 
Networking 
And 

Telecommunications 


Power 




Tran^Modem 

The Trans-Modem is a fully HAYES- 
compatible compact-sized modem, 
designed for use with IBM PC/ 

XT/ AT/386, PS/2 and compa¬ 
tible series of computers and 
terminals. It conforms to 
the Bell 103/212A and 
CCITT V.21/V.22/V.22bis 
standards and can be in¬ 
structed via the HAYES 
AT command set to auto¬ 
matically dial or answer calls. 

Features: 

100% HAYES Compatible 
Bell 103/212A and CC1TT V.21/V.22/V 
Auto Speed Selection (300/1200/2400) 

° Auto Diai and Auto Answer 

■jf 

Save Configuration Profile 

* Cpmpacc-Size-d 

Internal Card Available 

R.P.T. INTERGROUPS INTERNATIONAL LTD. 

2nd FI., No. 280, Chung Hsiao E. Rd., Sec. 4, Taipei, Taiwan, R.O.C. 

• Tel: 886-2-7713366, 7411654 • Telex: 12219 RPTI • Fax: 886-2-7412946 SfNl K 1975 

Circle 456 on Reader Service Card NOVEMBER 1988 •BYTE 88IS-49 











This winning combination 
reflects a decade of unparalleled 
circulation growth and reader 
acceptance resulting in an ideal 
marketing environment for 
European advertisers. 

■ BYTE’s paid circulation outside North 
America has grown from 7,300 in 1977 to over 
89,000 in 1987. And just as the international 
microcomputer marketplace has doubled its 
growth in the last 4 years, so has BYTE’s paid 
circulation. More importantly, 69% of these 
international subscribers are located in Europe, 
where each copy of BYTE is read and passed 
along to 3 additional readers , achieving a total 
European readership of 248,000. 

■ BYTE attributes its international growth to 
the continued excellence of its editorial content, 
as well as to the unique opportunity it provides 
for advertisers wishing to reach non-U.S. 
countries. This unique opportunity is BYTE’s 
International Section , a combination of monthly 
editorial pages and advertisements appearing 
only in copies distributed outside of North 
America. The Section contains customized 
editorial for BYTE’s non-U.S. readers that 
focuses on the latest international products 
available. 

■ BYTE’s International Section allows both 
U.S. and non-U.S. manufacturers to reach 
BYTE’s exclusive international audience at 
significantly-reduced advertising rates resulting 
in a low cost per thousand. With BYTE’s 
current international circulation at 89,800, the 
one-time black-and-white rate of $3,380 means 
that advertisers can reach these BYTE readers at 
the low cost per thousand of $37.63, or, less 
than four pennies per contact . 

For further information, contact your local 
BYTE representative listed opposite the 
Alphabetical Index to Advertisers located in the 
back of this issue. 
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BIX is BYTE's Information 
Exchange, a worldwide com¬ 
puter conferencing system 
devoted to the exchange of 
microcomputer information. 

When you use BIX, you leap 
borders of geography and 
time to exchange information, 
opinions and ideas with a “liv¬ 
ing database’* of the world’s 
most knowledgeable 
microcomputer users. 

BIX covers the world. 

Our Microbytes news service, 
backed by BYTE and 
McGraw-Hill, provides 



worldwide daily news 
coverage of major events in 
the microcomputer industry 
plus listings of thousands of 
new products from vendors 
around the globe. Scores of 
companies now use BIX to 
provide technical support for 
their hardware and software 
products worldwide. 

BIX saves you time. 

BIX resources help you get 
the micro-related information 
you need right away, 
regardless of your location. 
BIX electronic mail lets you 
send private messages to 


other BIX users worldwide. 
For more information on how 
to join and use BIX from 
your country, read the BIX 
message in this issue (see 
Advertiser Index for page 
number), or contact us today. 
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BYTE INFORMATION EXCHANGE 

One Phoenix Mill Lane 
Peterborough, NH 03458 USA 
(603) 924-7681 (Our overseas 
helpline number) 

8:30 AM-ll:Q0 PM v 

Eastern Time t' 

(-5 GMT) Weekdays li 




See what TVM monitors do for EGA and CGA. 


Get outstanding display of the popular 
EGA and CGA text and graphics standards, 
with RGB monitors from TVM. Premium 
quality monitors that offer TVM reliability, 
TVM support and TVM value. 

EGA has never looked sharper. 

The MD-700 Multi-Display Enhanced 
EGA color monitor for IBM* PC , XT’", 

AT " and compatibles provides unmatched 
EGA color and resolution. A non-glare 
screen and the ability to select green, amber, 
white on blue, or full color text make the 
MD-700 ideal for everything from 1-2-3* to 
the most complex graphics applications. 

CGA has never looked better. 


Use any of the thousands of CGA 
programs with your choice of two TVM 
monitore. The MD-300 Multi-Display CGA 
color monitor runs on IBM PCs and most 
other popular personal computers. It allows 
users to select green, amber, white on blue, 
or full color text. And the MD-600 Multi- 
Vision CGA color monitor can also be 
connected to our unique Signal Link 
to see output from a video disk or VCR. 
Even to watch television. 

You can depend on monitors 
from the professionals. 

TVM makes a broad line of multi¬ 
sync • VGA, EGA and CGA monitors, 
built and tested to exacting specifications. 
Just like the millions of 
premium quality monitors 
we’ve built for customers 
in more than 60 countries. 
And since we carry the 
approvals of the world’s 
leading safety and 


communications standards agencies you can 
count on outstanding performance and 
reliability. 

So contact TVM today. See for yourself 
how TVM monitors bring you outstanding 
display of the popular EGA and CGA standards. 


Key 

Features 

MD-700 

MD-600 

MD-300 

Modes 

EGA/CGA 

CGA 

CGA 

Resolution 

640x350 

640x300 

640x200 

Screen Size 

14 inches 

14 inches 

14 inches 

Option 


Signal Link 


Adapters 

IBM EGA Adapter, 

IBM CGA Adapter or equitalent 


Prisma* EGAMAX, 
or equivalent 







TAIWAN VI0€O ft MONITOR CORF. P.o. Box 3338, Taipei. Taiwan. R-O.C. • Telephone: 886-2-776-5318 • Fax: 886-1-721-4798 • Telfcx: 28190 TVMTWN 

Distributor! and telephone numbers: AUSTRALIA Keller Automation 03 5801355 • CANADA TVM Video 6t Monitor Canada Inc. 1604) 87Will Fax: (604) 873-3770 and Can** Technology be 14)6) 8902525 • 

HONG KONG Macro Buuoeu Appliance Co.. Ltd. 852-S-299601 •» • INDONESIA P TJLL Enterprise 6271-672697 • KUWAIT Za«! Al-Kumi Son. Trading Ca 965243720Q/24H544. NEW ZEALAND Mefco Sale <NU 
Ltd. 64-4-697-350 • NORWAY Codelco AS 47-41-22111 • PHILIPPINES Compex International 63-2-213020/218991 • SAUDI ARABIA Ebrahrtn Bm Jtwm Al-Jaaim 966-3-8332109 • SINGAPORE Advanced Computer Sprem 
Pte.. Ltd. 652967211/29329J7 and Goh Electronic <S> Pte, Ltd. 657329898 • SWITZERLAND IWonx AG Zunch 4I-I-0IO32IO • UNITED STATES Teat & Graph*: Video Monitor Corp. (71419654788 Fax: (714) 9858377 

▼eM Germany Maxdaia Computer GmbH Tel 02043-46041 

TVM and the TVM logo air rvgnirted trademark! ol TVM Carp IBM ts a ragmmd trademark and PC and PV2 an iradenkuks of IBM Corp P*ge«iJwf rt a refjflrrwi trademark at UdmCorporation AuaoCAi) tt • ^ The Professional MonitOT COmDiUTV 

Herruy H . re«i tratWk at Hercule* Canpu*,TKKnoJog, IncTTj b a .rjIUrml .raitrmxt d U«u» OeMfeptHnl Op Pram. is a ee*i«ered trademark of Pmm. Grapho MultiSync It a irpi»e*eil trademait of NEC Corporation 1IJC riUlC»5IVIUU mUIlllUI VyUlllireuiy 

Coprrilhl© l9MTVMC*p 
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INFORMATION 


Want More Information About the Products and Advertisers Featured in this Issue? 


Circle numbers on reply card which 
correspond to numbers assigned to 
items of interest to you. 


Check all the appropriate answers to 
questions through “C” 



Print your name and address 
and mail. 


f 

I 


fill out this coupon carefully* PLEASE PRINT. 


Name 


Title 


(-) 

Phone 


Company 


Address 


Country Code 


City 

A* What is your level of 
rminagrintrnl responsibility? 

1 □ Sensor-level Management 

2 □ Other Management 

3 □ Non-Management 

B, Whal is your primary job 
rUnctkiti/prineEpal area of 
responsibility? [Checlc one.) 

[ □ Administration 
i □ Accounting/Finance 
3 □ MlS/DP/lnformation Center 
* □ Product Design and 
Development 

5 □ Research and Development 
b O ManuUacruring 

7 □ Sales? Marketing 

8 O Purchasing 
0 O Personnel 

HO □ Educat ion/Train ing 

II D Other: __ 

C Plats? indicate your 
org&iibation's primary business 
activity: (Check nne,) 
Computer-Related Businesses; 

I O Manufacturer (Hardware, Software) 


2 □ Computer Retail Stores 

3 □ Consultants 

* □ Service Bureau/Planning 

5 □ DUtributtar/Wholeialcr 

6 O Systems House/ 

tmegrator/VAR 

7 □ Other:_ 

Non-Computer-Related businesses: 

8 □ Miimifactunrig 

V □ Finance, Insurance! 

Real Estate 

10 □ Re mil/Wholesale 

11 □ Education 

12 D Government 

13 □ Military 

i* □ Professions (Law, 

Medicine. Engineering, 
Architecture) 
t5 □ Consulting 
Ift □ Other Business Services 
17 □ Transportation, 

Communications, Utilities 
(R O Olhcr:__ 
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Short Takes 


NEC Ultralite 


NEC ProSpeed 386 


The Norton Commander 


Deskpro 386/20E 


Personal Measure 


NEC’s Incredible 

I just knew that the computer 
industry's quest for size re¬ 
duction had to hit some limit. 

A display can get only so small 
before the characters become 
unreadable. Likewise, a key¬ 
board can shrink only so far 
before it becomes unusable. 
Thus, NEC concentrated on 
collapsing the only remaining 
dimension: The NEC Ultra- 
life is about as thin a computer 
as Fve seen. With its cover 
closed, the Ultralite measures 
8 ] A by 11 % by 1% inches. And 
at 4.4 pounds with batteries, 
it's one of the lightest. 

The Ultralite (in above 
photo at right) comes standard 
with 640K bytes of RAM, a 1- 
or 2-megabyte “ silicon drive '* 
(NEC's term for a nonvolatile 
RAM disk), an internal ROM 
disk with DOS 3.3 (from 
which you boot the machine), 
and a “card drive." That's 
right, a card drive: a narrow 
slot on the right side of the ma¬ 
chine that accepts ROM 
cards—measuring 3% by 2% 
inches and about % inch 
thick—each capable of holding 
between 512K bytes and 1 
megabyte. The liquid crystal 
display is backlit (electrolumi¬ 
nescent), so you don't have to 
find elusive perfect lighting. 

Of course, NEC told us that 
it anticipates numerous appli¬ 
cations to be converted to the 


BYTE editors offer hands-on views of new products 



Shrinking Computer 


THE FACTS 


NEC Ultralite 
With 1-megabyte silicon 
drive: $2999 
With 2-megabyte silicon 
drive: $3699 

Packaged with: 

DOS 3.3, Microsoft's 
DOS Manager, and 
LapLink. 

NEC Home Electronics 
1255 Michael Dr. 

Wood Dale, IL 60191 
(312) 860-9500 
Inquiry 851, 


ROM-card formal. (The unit 
we received came with two 
ROM cards, one holding Trav¬ 
eling Software's LapLink, the 
other Microsoft Word.) The 
machine will also come with 
Microsoft's DOS Manager—a 
kind of window-based shell 
for user-friendly file manage¬ 
ment—and LapLink, the pre¬ 
mier utility for moving files 
from machine to machine 
through serial ports. 

Across the back, youTl find 
a 9-pin DIN-style connector 
for the RS-232C port, two 
modular phone jacks for the 
internal Hayes-compatible 
2400-bit-per-second modem, 
a 7-pin DIN connector for the 


NEC ProSpeed 386 
$7699 

Features: 

A 16-MHz 80386 
portable with 2 megabytes 
of 32-bit 100-ns RAM, 
a 1.44-megabyte 3 v AAmh 
floppy disk drive, and 
a 40-megabyte hard disk 
drive; with 100-megabyte 
hard disk drive, $8999. 
The docking station 
costs an additional 
$1199. 

Inquiry 852. 


externa] power pack, and a bi¬ 
zarre multipin connector (it 
looks like a miniature Euro¬ 
card connector) for an exter¬ 
nal 3 ^-inch floppy disk drive 
(optional). 

The model I reviewed was 
an engineering version—and 
how. The internal RAM drive 
would not work, and I couldn't 
get the ROM cards to behave 
long enough to execute any 
programs from them. I did 
manage to attach the external 
drive and run from the floppy 
there. The external drive con¬ 
nector carries power as well as 
signals, so the drive itself 
doesn't need a power cable or 
an AC adapter. The screen 


suffered from more ghosting 
(the partial activation of pixels 
along the same horizontal or 
vertical coordinate as an in¬ 
tense graphic) than I would 
have expected, though I could 
usually reduce the effect with 
the contrast slider. 

I ran BYTE's low-level 
CPU benchmarks to get a feel 
for the Ultralite's perfor¬ 
mance . Though the machine is 
using an NEC V-30 processor 
{8086-compatible) running at 
9.54 MHz—only twice the 
speed of a standard 4.77-MHz 
IBM PC XT—there's more 
going on than just a hike in the 
clock speed, because the 
Ultralite executed the bench¬ 
marks an average of 4.2 times 
faster than the XT. (This 
agrees well with the Norton 
SI, which awards the Ultralite 
a rating of 4.5.) 

On the user-friendliness 
scale, I’ll give the Ultralite 
high mark s for portability . An 
MS-DOS machine with no- 
moving-part drives and a 
backlit display with dimen¬ 
sions as svelte as the Ultra¬ 
lite's is every mobile computer 
user's dream. But an Ultralite 
with a 1-megabyte silicon 
drive is $2999, and a 2-mega- 
byte version runs $3699. 
When $700 can get me a To¬ 
shiba laptop with an 80-col- 
umn display (with no back¬ 
lighting, true) and a 720K- 
byte floppy disk drive... hey, 
to save $2300, I'll find a lamp 
and live with the disks. 

—Rick Grehan 


Computer 

Shuttlecraft 

T he NEC ProSpeed 386 (in 
above photo at left) is a 
pseudoportable; it's designed 
to give you a home base to 
which you regularly return the 
machine . NEC calls this home 

continued 
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SHORT TAKES 


&integrAda 


...the first completely integrated Ada Program¬ 
ming Support Environment priced for the individual 
programmer on a PC. Designed for the novice as 
well as the software engineer. 




Change Key* 


screen & cursor 


Search & Replace 


Compiler * Toole 


£ Quit Control* 


mm Interlace* 


with TEXTJO; 
use TEXTJO; 
procedure TEST is 
task CONTROLLER is 
entry TBD(_ :in out 
end CONTROLLER; 


task body CONTROLLER is 


begin 

loop 


Witftecf Specs 
Library Manager 


ufMx 


Ada Gi 


-t- IntegrAda Compiler:- 

QUIT 
Set Path 

virtual Disk E 
Optimizing Code 
Remove Unused Subprograms 
Target - > ALL 
Software Floating Point 
Debug Compile < ON > 

ClrlF4-Check Syntax 
Cl rl»-F6» Compile 


CtrlF7—Bind 
Execute _ s 


CREATE Ada Structure-- 

CREATE Ada Type-- 

SEARCH/REPLACE TBD s 
Ada SPECIFICATIONS-- 
PASTE BUFFER- 


Validated Production Compiler 
Use on 8086,80186,80286,80386. 


Full 640KB .EXE Programs 
No Extra Memory Required 
No Math Coprocessor required. 

On-Line Library Management 
Math, Text, Console Packages included 
Multiple File Code Retrieval 
Full-Color, Full Featured Editing 
Selectable Function Keys 
Ada Subprogram and Package Generation 
• Ada Type Generation 


Ada Sensitive Cursor 


Interactive Cursor Error Correction 
Interface to Ada Design Language (ADADL) 

• Ada Standard Pretty Printer 

• DoD 2167 Documentation Features 
Optional On-Line Ada Training Course 

• No Run-Time Royalties 

AETECH 380 Stevens Ave, Suite 314, 


Solana Beach CA.92075 
(619) 755-1277 FAX (619) 755-7540 


“...the first choice among the half dozen or so 
compilers now on the market"— PCWEEK 


flCTCCH 


Introductory Offer $495 


base the “docking station,” and 
Ill describe it in detail later. 
Not that you couldn't operate 
the ProSpeed 386 indefinitely 
without the docking station; it 
would make a fine portable 
80386 machine all by itself. 

Let me rattle off the stats: a 
switchable 8-MHz/16-MHz 
80386; support for an 80387 
math coprocessor; 2 mega¬ 
bytes of 32-bit 100-nanosec- 
ond memory (standard), ex¬ 
pandable in two upgrade paths 
to a maximum of e ither 4 or 10 
megabytes; a cold cathode flu¬ 
orescent technology (CCFT) 
backlit display (11 inches 
diagonal) that supports EGA, 
double-scan CGA, or Hercu¬ 
les; an internal 1.44-megabyte 
3Vi-inch floppy disk drive; 
and your choice of a 40- or 
100-megabyte internal hard 
disk drive. This all fits in an 
18-pound case that measures 
15Vs by 4by 13 2 A inches. 

If the CCFT display doesn’t 
float your boat, you can pop it 
off, hook your favorite PS/2 
color or monochrome display 
to a connector in the back, and 
run VGA graphics (the Pro- 
Speed will also accept a multi¬ 
sync monitor). And if there are 
still not enough options on¬ 
board, you can slide an inter¬ 
nal 2400-bit-per-second 
modem into the special 
modem slot and one of the 
hoped-to-be-re leased expan¬ 
sion boards into the LTX slot, 
an "IBM PC AT-like” 
(though not AT-compatible) 
connector that you access 
through a snap-off door on the 
right of the machine. (At the 
time of this writing, NEC said 
that three cards for the LTX 
slot were already under devel¬ 
opment: an Ethernet card, a 
Token Ring card, and a 3270 
interface card.) 

Of course, ProSpeed pro¬ 
vides the standard I/O ports: 
an RS-232C serial connector 
{9-pin AT-style) and a PC- 
standard 25-pin parallel 
printer port, both in the rear, 
of course. Around back, you’ll 
also find a connector for 
NEC’s "battery slice,” a 3- 
pound add-on battery pack 
that hooks to the rear of the 
machine for 2 to 3 hours of op¬ 


eration away from a wall out¬ 
let. (Unfortunately, there was 
no battery slice available for 
thesystemltested.) 

The back is also home to the 
120-pin connector that hooks 
the machine to the docking 
station I mentioned earlier. 
The docking station, which is 
slightly bigger than a big shoe- 
box, comes with accommoda¬ 
tions for three full-size 16-bit 
(AT) expansion cards, one 
full-size 8-bit expansion card, 
and two half-height drive bays 
that you can populate with 
your choice of floppy disk 
drives, hard disk drives, tape 
drives, and so on. 

The docking station also ex¬ 
tends the ProSpeed’s I/O 
ports—parallel printer, 
serial, VGA, and RJ-1I— to 
its own rear and adds a second 
serial port, another RJ-11 
connector, and a keyboard 
port for an external keyboard. 
Inside the docking station is a 
200-watt power supply that 
runs not only the components 
within the station, but the 
docked ProSpeed as welK 

The docking station is a no¬ 
muss-no-fuss expansion bay. 
You sit at your desk, ProSpeed 
mated with its docking sta¬ 
tion, using piles of megabytes, 
an eye-pampering VGA 
display, and all the special- 
purpose adapter boards you 
can stand. Then, when it’s 
time to hit the road, simply de¬ 
tach the ProSpeed, reattach 
the CCFT display, grab a 
cable or the battery slice, and 
drive off into the sunset. 
When you return, just hook 
the ProSpeed back to the sta¬ 
tion; you don’t have to worry 
about reattaching a nest of 
power cables, video cables, 
and i s-th is -a-seri al -or-paral - 
lel-printer?-cables. 

In preliminary tests using 
BYTE’s 80386 Small-C 
benchmarks, the ProSpeed 
actually scored marginally 
poorer than a 16-MHz PS/2 
Model 80 on the CPU tests. On 
average, the ProSpeed ran at 
about 85 percent of the speed 
of the Model 80. Also, though 
the low-level hard disk drive 
test showed the ProSpeed’s 
continued 
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Embedded systems designers have already used CrossCode C in over 291 different applications. 


How to choose a 68000 C compiler 
for your ROMable code development 

These twelve important CrossCode C features could 
make the difference between success and failure 


I t's hard to know ahead of time what 
features you'll be needing in a 
68000 C compiler, Bui if you're using 
Crosscode C you won't need to think 
ahead, because CrossCode C is already 
equipped with these twelve important 
Features for your ROMahle code devel¬ 
opment: 

I. A 100% ROMable Compiler: 
CrossCode C splits its output into five 
memory sections for easy placement into 
ROM or RAM at link time. 

2* Integrated C and Assembler: You 
can write your code in any combination of 
C and assembly language, 

3. Readable Assembly Language 

Output: The compiler generates assem¬ 
bly language code with your C language 
source code embedded as comments* so 
you can see each statement's compiled 
output, 

4* Optimized Code: CrossCode C uses 
minimum required precision when eval¬ 
uating expressions. It also "folds" con¬ 
stants at compilation time, converts 
multiplications to shifts when possible, 
and eliminates superfluous branches, 

5, Custom Optimization: You can op¬ 
timize compiler output for your applica¬ 
tion because you control the sizes of C 
types, including pointers, floats, and all 
integral types. 


6. Register Optimization: Ten regis¬ 
ters are reserved for your register vari¬ 
ables, and there's an option to automati¬ 
cally declare all stack variables as 
register , so you can instantly optimize 
programs that were written without 
registers In mind. 

7* C Library Source: An extensive C 
library containing over 47 C functions is 
provided in source form, 

8, No Limitations: No matter how large 
your program is, CrossCode C will com¬ 
pile it. There are no limits on the number 
of symbols in your program, the size of 
your input file, or the si ze of a C function, 

9, 68020 Support: If you're using the 
68020, CrossCode C will use its extra in¬ 
structions and addressing modes. 

10, Floating Point Support: If you're 
using the 68881, the compiler performs 
floating point operations through the 
coprocessor, and floating point register 
variables are stored in 68881 registers, 

11, Position Independence: Both posi¬ 
tion independent code and data can be 
generated if needed. 

12, ANSI Standards: CrossCode C 

tracks the ANSI C standard, so your code 


will always be standard, too. 

There’s More 

CrossCode C comes with an assembler, 
a linker, and a tool to help you prepare 
your object code for transmission to 
PROM programmers and emulators. And 
there's another special tool that gives you 
symbolic debugging support by helping 
you to prepare symbol tables for virtually 
all types of emulators, 

CrossCode C is available under MS- 
DOS for just $1595, and it runs on all IBM 
PCs and compatibles (640K memory and 
hard disk are required). Also available 
under UNIX & XENIX, 

CALL TODAY for more information: 

1 - 800 - 448-7733 

(ask for extension 2001) 

Inside Illinois or outside the United 
States, please dial 

PHONE: 1 - 312 - 971-8170 
FAX: 1 - 312 - 971-8513 


SOFTWARE DEVELOPMENT SYSTEMS, INC. 

DEPARTMENT 21 
3110 WOODCREEK DRIVE 
DOWNERS GROVE, ILLINOIS 60515 USA 

CrossCode™' is a trademark of SOFTWARE DEVELOPMENT 
SYSTEMS, INC. MS-DOS® is, a registered irddemiirk t*f 
Microsoft. UNIX® is a registered trademark of AT&T. XENIX® 
ix a registered trademark oT Microsoft. 
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On your 286, 

you’ve been making any task look complicated. 
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On your386, 

it hasn’t hem incredibly exciting having all that power. 


If the screens on the right look more 
intriguing to you than those on the left, 
you’re ready for Microsoft* Windows. 

Windows opens up the world of visual 
thinking to all 286 and 386 owners by 
offering the power of graphics. 

Everything you can do on your PC, 
you can now 7 do better, fester and with 
greaterimagination. Whetheryou’recreat- 
ing documents or trying to get a clearer 
picture of your work 

What used to take complicated key- , 
strokes can now 7 be accomplished with 
the simple dick of a mouse. With 
Microsoft Window's, you access pull¬ 
down menus. Simultaneously work 
with different programs as well as cut 
and paste between them to create 
graphic examples within different 
bodies of text And what you see on the 
screen will appear onyourprinted page. 

And once you’ve learned Micro¬ 
soft Windows, you’ll have thebasis for 
scores ofotherprograms because all the 
amtlessnewWindowsapplicationsaie 
based on the same easy, logical format 
Since Microsoft Windows vir¬ 
tually looks and works like MS® OS/2 
Presentation Manager, you won’t have 
to worry 7 about it becoming obsolete 
in a couple years. We made both sys¬ 
tems compatible. So, 
in the future, you’ll **" 
be able to share 


with the Microsoft Mouse. 


data between them. And your knowledge 
of Window’s will give you a jump on learn¬ 
ing MS OS/2 Presentation Manager. 

You’d expect a program this powerful 
to require a more powerful machine. But 
we consistently create software that makes 


©Copyright 1988, Microsoft Corporation. All rights reserved Microsoft, the Microsoft logo and MS are registered trademarks, and Making it at] make sense is a trademark of Microsoft Corporation. 
The Mowing products have been used courtesy of their respective developers; Lotus and 1 -2-3 by Lotus Development Corporation; WordPerfect by WordPerfect Corporation; PageMaker by Aldus 


92 BYTE* NOVEMBER 1988 
























What you could have been dong. 
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With Windows/286, 

you could have been seeing thing much more clearly. 




With Windows/386, 

you could have been seeing a bt more things much more clearly. 


the best use ctf your present hardware. 

For example, Microsoft Window’s/ 
286 wall work with as little as 640K and 
instantly make your 
machine more sensi¬ 
tive, intuitive and 
highly visual. It gives 
you tiie ability to 
l^run every Window’s 
application available. 
i^And with access to all those 
powerful programs, you’ll 
be able to extend the life and usefulness of 
your286 well beyond the introduction of 
MS OS/2 Presentation Manager. With 
version 2.1 you also get the benefit of 
increased speed. So you’ll blaze through 
Window’s applications up to 87% fester. 

Microsoft Windows/386will give you 
everything that Windows/286 gives you. 
Plus multitasking with most DOS applica¬ 
tions. Now’ you can finally utilize the speed 
and power of any 386 machine. 

Imagine creating a complicated spread¬ 
sheet. Then while a macro is being run, 
open up a word processor. Type a docu¬ 
ment, open and 
work with a 
graphics pro¬ 
gram. Cut and 
paste between programs and even call up 
electronic mail Andstillbeable to checkon 
thestatus of your spreadsheetat anytime. 

Considering all you can do with Micro¬ 
soft Window’s, you haveonly one question 
to ask yourself. 

Whathave you been doing without it? 

Microsoft“ 



Corporation; dBASE Itl PLUS by AshtonTate Corporation; Network Courier by Consumers Software, Incorporated; Micrografx by Micrografx, Incorporated; Packet by Polaris Software; and CFO 
Advisor by Financial Feasibilities. Incorporated. Packfttf is a trademark of Polaris Software. CFO Advisor is a trademark of Financial feasibilities, Incorporated. 
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SHORT TAKES 


hard disk drive to be slightly 
faster than the Model 80* s, the 
File I/O* 1-megabyte File 
Read, and 1-megabyte File 
Write benchmarks all turned 
in marginally poorer figures 
than the Model 80's (the NEC 
ran at about 90 percent of the 
Model 80's speed). 

At a price of $7699, the 
NEC Pro Speed costs more 


than a Toshiba T510Q, but it 
offers the added capabilities of 
VGA graphics and a larger in¬ 
ternal hard disk drive. On the 
downside, the ProSpeed 
weighs 3 pounds more than the 
Toshiba, and its 80386 isn't as 
zippy (at the same speed as the 
Toshiba). 

Whether or not the concept 
of the docking station will 


catch on remains to be seen. I 
wonder how many people 
actually need the kind of ar¬ 
rangement the ProSpeed of¬ 
fers. Perhaps for some com¬ 
puter users, the cost of an 
80386-based system is still too 
high to permit purchasing two 
complete systems, a home 
base and a portable. But how 
many people must have an 


80386 in their portable? Most 
folks I know survive with an 
80286 or even an 8088 in their 
laptops and save the big bucks 
for a PS/2-style tower on the 
floor next to their desks. But if 
you have to take your 80386 
with you and like the idea of 
expanding it at home, the Pro- 
Speed may be your machine. 

—Rick Grehan 



A Promotion 
for Commander 
Norton 

T hat puzzling C: prompt 
that stares you in the face 
every time you start up your 
MS-DOS system has sparked a 
bevy of companies to develop 
so-called DOS shells that sup¬ 
posedly make DOS easier to 
use. Over the years. I've tried 
and rejected most of them. 
With few exceptions, these 
shells shoehorn you into one 
person's view of what the DOS 
interface should be. I seldom 
agree. 

I've been a regular and en¬ 
thusiastic user of The Norton 
Commander since it was first 
released almost 3 years ago. 
And when the update (version 
2.0) arrived on my desk, I had 
the envelope ripped open and 
the software installed on my 
system in a matter of minutes. 
Happily (and not unexpected¬ 
ly), the Norton folks have 
made a useful product nearly 
indispensable. 

What I’ve always liked 
about The Commander is that 
it can be as helpf ul or as nonin- 
trusive as you wish. Although 
your screen is filled with use¬ 
ful information, the old stan¬ 
dard C: prompt is still there. 
You can enter normal DOS 
commands anytime you wish, 
just like The Commander 
wasn't there. Aptly, the Nor¬ 
ton folks like to call The Com¬ 
mander a “DOS extender and 
enhancer'' instead of a DOS 
shell. 

The program is still based 
on twin panels that can contain 
alphabetical lists of files or 
other information. You can 


THE FACTS 


The Norton Commander 2.0 
$89 

Requirements: 

IBM PC, XT, AT, or 
PS/2 with DOS 2.0 
or higher. 


turn individual panels on or 
off or change their informa¬ 
tion, In version 2.0, the panels 
have been extended downward 
to fill nearly the entire screen, 
the better to see more files at a 
glance. And if you have an ad¬ 
vanced display, you can see 
even more: 43 lines on an EGA 
display and 50 on a VGA. 

Peter Norton Computing has 
added a long list of other new 
features to version 2.0—in 
fact, too many to cover in my 
limited space. But for a start, 
there's an optional graphical 
tree display of your disk's sub¬ 
directory structure; switching 
to a different directory is a 
simple matter of pointing at a 
tree entry and pressing Enter. 


Peter Norton Computing, 
Inc, 

2210 Wilshire Blvd. 

Suite 186 

Santa Monica, CA 90403 
(213) 453-2361 
Inquiry 856. 


And I wasn't surprised to find 
that in addition to direct com¬ 
mands, almost all the new fea¬ 
tures are on those ubiquitous 
pull-down menus we've all 
grown to know and love. 

What else? One of the hand¬ 
iest features lets you directly 
view the contents of Lotus 
1-2-3 and dBASE data files 
without having to start up the 
respective programs. There's 
also a fast new file-find fea¬ 
ture that lets you view files 
while The Norton Command¬ 
er is still looking for addi¬ 
tional matches. 

Though the program 
doesn't require it, you need a 
mouse to get the most out of 
The Commander, With a ro¬ 


dent f it's amazing how quickly 
you can move around and get 
things done through strategic 
“pointing and shooting." 

With source code consisting 
of some 32,000 lines of C and 
15,000 tines of assembly lan¬ 
guage, this isn't a trivial pro¬ 
gram, and using the full- 
fledged memory-resident 
version takes up I40K bytes of 
your precious RAM space. If 
space is really tight, you can 
also use The Commander with 
a tiny 12K-byte resident kernel 
that calls the rest of the pro¬ 
gram when it's needed. 

At $89, The Norton Com¬ 
mander 2.0 is fairly priced, 
and it's a program you'll use 
all day, every day. In my case, 
it's the only survivor of the nu¬ 
merous applications and util¬ 
ities I had on my system 3 years 
ago. And version 2.0 is likely 
to stay there for a long time. 

—Stan Miastkowski 


Compaq’s 
20-MHz 386er 
Slims Down 

T he new Compaq Desk- 
pro 386/20E (E for “en¬ 
hanced”) has the brains of a 
Deskpro 386/20 in the stylish 
new body of a Deskpro 386s 
(the sleek system based on 
Intel's 80386SX processor). 
And it's a nice body—taller 
and narrower than the original 
Deskpro box, with a rounded 
beige case that's clearly mod¬ 
eled after the IBM PS/2s. At 
just under 16 inches wide and 
15 inches deep, it covers the 
continued 
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All the excitement 
of the Air Force, without 
shaving ym head 


You have a choice: 

You can take flight school, about a 
year of it, get your pilot’s license and then 
enjoy the sensation of landing at O’Hare at 
midnight or catching a 
bird's-eye view of the 
Statue of Liberty 7 . 

Or you can do it on 
a PC. This afternoon. 
In your office. With the 
new Microsoft® Flight 
„ „. Simulator®version3.0. 

Simulator, lt f s not a gam . New a$ HI the DlOSt 

it's an adventure, realistic flight, simulator 



available on the PC. New as in a choice of 
three different planes: Lear Jet, Cessna 
Turbo 182 or WWI Top Gun. 

Weather conditions? You decide: Calm, 
turbulent, sunny, doudy.'Yes, you’ll see.light¬ 
ning. Enough to make the wholeplane shake. 

Flight Simulator also lets you glide, 
loop, spin, attack, roll out or just cruise 
inside 10,000 square miles of airspace. 
And if flight school didn’t teach you how, 
this will. On screen. 

Plus it’s the only simulator with a 
modem hookup so you can fly with a 
friend. And check each other out, right 
from your own screens. 

For a heavy dose of reality, go see 
Flight Simulator 3.0 at your local Micro¬ 
soft dealer. If that isn’t exciting enough? 

Go see your local recruiter. 


Microsoft 


Microsoft Corporation. Microsoft and the Microsoft logo are 
registered trademarks of Microsoft Corporation. Flight Simulator is a 
registered trademark of SuhLOGIC Corporation, used under license 
by Microsoft Corporation. 



Om cockpit, two windows: One shorn where you are in the sky. 
Om shows where you are in the country. 



Complete on-screen aircraft library’ shows 
detailed specs on all three planes: Lear Jet, 
Cessna lUrbo 182 and WWI Ibp Gum 



Try this: Hook up our phone 
modem and head into the wild blue yonder 
with a friend. Day or night. 



Keep pur eyes peeled for balloons, towers, Nervous ? Max, new Fligh t 

mountains, buildings, bridges, you name it Simulator teachesyou, on screen, how to do 
Welcome to the real world , everything ... except bail out. 
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Stop Banging 
Your Head Against 
The Ceding And 
Give Us A Call 

TODAY! 



MODEL PCSS-81 INTELLIGENT SERIAL BOARD 


★ Our most powerful seri¬ 
al card to date. 

★ 8 Co-processor driven 
channels per card. 

★ Each channel is queue'd 
on the card. 

★ BIOS Enhancement 
Software included, sup¬ 


porting up to 130 channels per computer. 
Baud rates to 57*6k on a half size card. 



MODEL PCSS-8X MULTIPORT SERIAL BOARD 


* Eight RS232 ports per 
per card* (optional 4 
port) 

* AH eight ports 100% 

DOS compatible, 

* 32 ports may be added 
to a PC, 

* Optional RS422 to 4000 
ft* 

* Interrupt driven BIOS Enhancement Software 
included free. 



MODEL ROMX-2XL EPROM EMULATOR 


* Emulates 2716-27010 
eproms* 

* 256K to 1024K memory 
available. 

* Battery backed up, auto 
emulate on power-up. 

* Low-cost, pays for it¬ 
self on first project, 

* Free 19.2K Serial Communications Software. 



MODEL 9000 (EHE)PROM PROGRAMMER 


Fastest programmer on 
the market. 

Quick & Intelligent pro¬ 
gramming algorithms. 
Programs all chips, to 
one megabit f including 
single chip processors. 
Programs largest vari¬ 



ety of chips including Prom replacements, Eproms and 
EE Proms. 


TEK 


Development Hardware & Software 
P. O. Box 2310 

Bay St. Louts, MS 39521-2310 
Order Toll Free 1 - 6 Q 0 - 25 fi-GTEK ( 4 B 351 
Fax: 1'601 ■467-0935 Telex 315»14{GTEK UD) 
MS & Technical Support 1.601-4074048 
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THE FACTS 


Compaq Deskpro 
386/20E 

$5199 with a floppy disk 
drive; $6599 with a floppy 
disk drive and a 40- 
megabyte hard disk drive; 
$7999 with a floppy disk 
drive and a 110-megabyte 
hard disk drive 

Compaq Computer Corp, 
20555 FM 149 
Houston, TX 77070 
(713)370-0670 

Inquiry 854, 


same area as a PS/2 Model 50. 
The power switch is on the 
front of the computer, and 
there's a 1.2-megabyte 5U- 
inch floppy disk drive, with 
room for another floppy disk 
drive (either 5 l k - or 3 Vk -inch) 
and a tape backup unit for a 
hard disk drive* 

Like the PS/2s, the Deskpro 
386/20E has a case that opens 
with a turn of a few thumb¬ 
screws (though there's also a 
mechanical lock to secure the 
system), and floppy and hard 
disk drives come out easily 
with a screwdriver. 

Inside the box, the com¬ 
puter merges the strengths of 
the 386s and the 386/20. From 
the 386/20 comes an 80386 
processor running at 20 MHz 
and a megabyte of 100-nano¬ 
second RAM, complete with 
caching—32K bytes of 35-ns 
static RAM run by an Intel 
82385 cache memory control¬ 
ler* Compaq claims the cache 
system lets the 386/2GE run 
with no wait states more than 
90 percent of the time. There 
are also sockets for either a 
Weitek 3167 or an Intel 80387 
floating-point coprocessor. 

The 386/20E doesn't repre¬ 
sent any performance break¬ 
throughs. Compaq represen¬ 
tatives say it runs in the same 
range as the older model, and 
BYTE's CPU benchmarks 
bear that out. The new ma¬ 
chine is a little faster on the 
Sieve and Sort benchmarks 
and slightly slower on the Ma¬ 
trix and String Move bench¬ 
marks, but on average, there's 


no real change, and the 
386/20E is still faster than 20- 
MHz PS/2s. The on-board 
VGA controller should im¬ 
prove graphics speed, though. 
Compaq claims its graphics 
run up to 50 percent faster than 
a standard VGA card* If you' re 
not satisfied with VGA, a 
switch on the motherboard lets 
you use a graphics card in one 
of the available slots. 

The 386/20E also has all the 
nice features that are on the 
386s motherboard: VGA 
graphics, mouse circuitry, a 
parallel printer port, a serial 
communications port, and a 
floppy disk controller. A 
Compaq memory-expansion 
slot accepts the same memory 
card and modules as the ear¬ 
lier Deskpro machines; in the 
case of the 386/2GE, you can 
increase RAM to 16 mega¬ 
bytes. And there's space for a 
pair of hard disk drives of ca¬ 
pacities of 20, 40, or 110 
megabytes. 

Cramming the processor 
and support circuitry on a 
386s-size motherboard was a 
challenge for Compaq's engi¬ 
neers; it's the densest board 
they've ever created, 10 levels 
deep and very tightly de¬ 
signed. Unfortunately, while 
they managed to fit in all the 
functionality (and more) of 
the old Deskpro 386/20, there 
was no way to include all the 
slots of the original. 

The 386/20E has only four 
AT-compatible slots, one of 
which will typically be tied up 
with a hard disk controller 
card. As with the PS/2s, you 
don't need parallel, serial, 
floppy controller, or graphics 
cards; Compaq's advantage is 
that memory cards won't use 
up slots either, but some peo¬ 
ple will still be unhappy with 
the slot shortage. 

The Deskpro 386/20E is go¬ 
ing head-to-head with the PS/2 
line. The new high-density 
motherboard has everything 
IBM added to its PS/2 mother¬ 
board—but with more slots 
available, particularly after 
memory upgrades. The 386/ 
20E is still significantly faster 
than any 20-MHz PS/2. Com- 

continued 











































X Leprecard Hard Dish Cards) 

Leprecards feature components utilizing the latest technology. Low power drives mean less 
strain on your systems, tower operating temperature, and longer component life. 

You get a 1 year warranty, unlimited technical support, and our illustrated 
installation and user's guide , Models available for IBM PC/XT and 
compatibles, as well as TANDY 1000/A/SX/TX/TL/SL. 

FREE SOFTWARE Including TakeTwo, the backup utility PC MAGAZINE 
- ~ - " -^KWtKUisk 


named Editors Choice in 1996 & 1987, and PC 
21MB 32MB 


VtK disk cacheing from Muttisoft. 


_ „ _ TOms* ZSms* 

$299 $399 5449 $549 

A uGrage access speed per partition 

Tandy 1000/A/SX/TX/TL/SL Leprecards add $20 


65 MB 

16ms* 

$649 


t3.5" FloppyKitsT 


internal kits for PC/XT/A T 
computers include 5W 
mounting brackets, bfack 
& gray face plates, and 
AT rails. 1.44MB for PC/XT 
includes high speed Western 
Digital controller. 

FREE TAKE TWO floppy backup software, 

720 Kit 1,44MB for AT 1.44MB for PC/XT 

$109 $139 $199 


Tandy 1000 



X PC/XT Disk K/t»r~ 


* Pretested & formatted 

* Western Digital short tibt 
controller 

* 30 page installation guide 
& reference manual 

* Cables , mounting screws, 
full & half height face 
plates 

* 1 year Warranty. 30 Day 
Money Back Guarantee 

* Optional: ISO watt, 
UUFCC approved power 
supply for IBM PC s $69 


Tandy 


lv.i.7 


WOO kits 
add $20 


20MB KIT $279 

* Seagate S7225 - 21.4MB f 65ms 
Half-Heightnt.8 watts 

30MB KIT $299 

* Seagate ST238 ■ 32.7MB/ fi5rns 
Half-Height/ 14.8 warts 

40MB KIT $459 

* Seagate ST251 42 8MB - Hath Hetgfn 

* pm formatted into a pair of 21 MBWBms partitions. 

65MB KIT $549 

* Seagate ST277R 65 SMB - Halt-Height ■ 11 wafia 

* prs formatted into a pair of 32MB/28ms partitions, 

FREE SOFTWARE Including Tak*rwQ, me backup unify PC MAGAZINE 
named Editors Choice m J986 &19B7 & PC KWlK tfafc caettefop from Muttisott j fi 


XLaser Printer T 

"One of the Laser jet's strongest competfto^s ,, 
INFOWORLD Octobers, 1987 


Printer utility software 
Serial and Parallel Interfaces 
120 day TRW on site maintenance 
1 year Warranty IffigL 

100% HP LaserJet, & Laserjet + compatible 
9 resident & 5 downloadable soft fonts standard 
Options: All HP style font cartridges 

m - 


512K 

$1495 


1.5MB 

$1595 



Toner Cartridge $29 


XAT Hard Disk 

• Includes IBM AT rails , and cables- 

• Speed Stor or Ontrack large drive software. 

• Formatted, Partitioned & Tested 


SIZE 


MODEL 


SPEED CAPACITY PRICE 


HH Seagate ST251 
HH Seagate ST25U1 
HH Toshiba Drive MK134 
FH Senate ST4096 
FH Maxtor 1140 
FH Maxtor 2190 


42MB $359 
42MB $449 
44MB $499 
80MB $599 
117MB $1669 

150MB $1999 


X LepreFAX ModernsJ 

External 

* Easy to use PO P up Menus $ 3 5 9 

* Sends ASCII or word processing files 

* Internal 4800bps, $289 9600bps $559 

* Prints on standard dot-matrix or laser printers 

* Sends/Receives from any Group 3 fax machine 

* Automated sending during low phone rate periods 

* Portabie externa /plugs into PC/XT/AT serial port, $359 


Internal 

$289 



80296processor running at 6/10 Mfn with 0 wait states provides 
a Norton SI rating ofU.5 ,0 state - Room for 1 full and 3 half-height 
driv0$-22O watt power supply - clock/calendar - Choice Of 1.2 or 
1.44MB floppy drive-Genuine Western Digital combination Hard 
disk f floppy con trotter-American made Maxiswitch 84 or 101 key 
keybroad - 512K RAM standard expandable fo f MS Award 
BIOS-1 year warranty - 30 day money back guarantee. 

Complete systems with serial & printer ports: 

Mono/Graphics Card & Monitor $7095 
VGA Card & Mono Monitor $1295 
EGA Card & EGA Monitor $1495 


NEC Multisync II Monitor 
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Lifue on neuuer service c am 



I Protect Intelligence 
— With Intelligence 


Software Protection KEYs By ProTech 

PboTech keys: THE MEMORY KEY 


□ are totally transparent to the 
end user 

□ allow unlimited back up copies 
J tree up disk drives 

□ da nol interfere with 
peripheral operations 

□ are easy to install 

□ protect software 
developers' revenues 

□ assembler based routines 
(not drivers] 

J encrypted routines 
CJ physically unique hardware KEYs 
_J sophisticated so!tware 
installation advice 
Q provide the highest level pi 
protection available 

THE KEV 

The KEY provides effective software 
protection while insuring customer 
satisfaction, fne KEY is o random 
response device which is designed 
for identically reproduced software 
packages 

■ i u ■ i p tii mm ■ *1 VMM. J.l 


The MEMORY KEY is a programmable 
software protection device Each 
byle of memory can be addressed 
iri groups or individually. Possible 
applications tor the MEMORY KEY 
include: 

;_J modular package control 

□ serialization 

□ customization 

□ access control to PCs 
demo control 

□ software leasing 

□ updating moduies in the field 
J any "counter" operation 

For a demons l ral ton package a t 
additional inlormation. please write 

w “* 1-800-843-0413 

“HU 1 1=1= MARKETING, INC. 
1804 W Soul hern Parkway - Bldg A-H2 
Durham, North Carolina 27707 
[919] 49O-4R70 FAX |9l$] 490-4974 



& 


ABRA 2000 

onty $995 for IBM PC 
& Macintosh 

Human Resources 


Magically cuts paperwork and saves time. 


The ideal solution for most personnel needs: 

• Complete Employee Record Keeping. 

• Salary Reviews, Job History & Salary Analysis. 

• Benefit Statement, Insurance & COBRA Reports. 

• EEO Reports. 1-9 Tracking, Injuries & Licenses. 

• Organizational List, Phone Directory & Birthdays. 

• Skill Retrieval, Education, Training & much more. 

• Over 50 Reports, plus optional report writer. 

• Attendance Tracking & Multi-User options. 


Easy to use - even for novices. And ABRA 2000 Is 
‘proven* with over 800 happy customers, 

its not an illusion ,,. Test the magic! 



SOFTWARE; 


- 9th street Nortfv SL Petersburg, PL 33703 (813) 525-4400 


SHORT TAKES 


paq continues to hammer away 
with what it views as its biggest 
advantage over the PS/2; the 
variety and availability of AT- 
bus expansion cards, and the 
limited selection of Micro 
Channel cards. And now 


Compaq is competing on good 
looks, too. Although the 
386/20E isn’t a significantly 
different machine, it does say 
something about Compaq’s 
response to the PS/2s. 

—Frank Hayes 


A Measure of 
Success 

I kept seeing shadowy images 
of Big Brother as I put Per¬ 
sonal Measure, a perfor¬ 
mance analysis package, 
through its paces. As you go 
about your work on the com¬ 
puter, Personal Measure mon¬ 
itors yourevery keystroke, an¬ 
alyzing the effectiveness of 
your system and the efficiency 
ofyour task. 

But personal fears aside. 
Personal Measure performs a 
noble feat. It analyzes the per¬ 
formance of your IBM PC 
compatible and of your soft¬ 
ware from a real-world per¬ 
spective. You need only de¬ 
velop repeatable scenarios 
based on work actually per¬ 
formed. Once you’ve settled 
on a scenario, just turn Per¬ 
sonal Measure on. The ternii- 
nate-and-stay-resident (TSR) 
program works in the back¬ 
ground, monitoring the flow 
of information through the 
software interrupt vectors. 
The resulting statistical data 
and color graphs show how 
system resources are allocated 
for the selected task. 


When you run the analysis 
module, you can graph an en¬ 
tire event, a portion of it, or the 
performance of a particular 
program. The graph displays 
the blend of resources em¬ 
ployed throughout the event 
cycle* Personal Measure maps 
usage of the processor, disk 
drive, keyboard, printer, and 
auxiliary resources. Tables 
assign a percentage of the total 
time to each resource as well 
as clocking total time duration 
for each resource. A disk ac¬ 
tivity summary lists the num¬ 
ber of file reads, file writes, 
programs loaded, directory 
accesses, and non-DOS ac¬ 
cesses performed during the 
selected event. 

This data is useful stuff. 
You can clearly see how re¬ 
sources are used for each ap¬ 
plication. You can determine 
if a particular task flogs the 
disk or requires heavy key¬ 
board input. If you T re looking 
for a new system, you should 
base that decision on the appli¬ 
cations you’ll be using most. 
Personal Measure will take 
some of the guesswork out of 
that equation. If your applica¬ 
tion employs the processor 90 
continued 
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Aztec C 


Power to go the distance... 
Whatever that distance might be 






From real time embedded 
applications to comprehensive 
commercial applications on 
Macintosh, IBM PC, Amiga, 

Atari, and others, Aztec C has 
earned a well-deserved reputa¬ 
tion as an innovative, tough to 
beat, rock-solid C development 
system. 

But don’t just take our word for 
it—try it yourself. We know that 
the best way to understand what 
puts you ahead with Aztec C is 
to use it. That’s why Aztec C 


systems purchased directly from 
Manx come with a 30-day, no 
questions asked, satisfaction 
guarantee. Call for yours today. 

We can also send you informa¬ 
tion that details the special fea¬ 
tures and options of Aztec C. 

Plus information on support soft¬ 
ware, extended technical sup¬ 
port options, and all of the 
services and specialized sup¬ 
port that you may need when 
you’re pushing your software to 
the limits and ... beyond. 


MS-DOS Hosted ROM Development Systems 
Host + Target: $750 Additional Targets: $500 


Targets: 

• 6502 family 

• 8080-8085-Z80-Z180-64180 

• 8088-8086-80186-80286/8087-80287 

• 68000-68010-68020/68881 

Components: 

• C compiler for host and target 

• Assembler for host and target 

• linker and librarian 

• Unix utilities make, diff, grep 

• Unix vi editor 

• debugger 

• download support 


Features: 

• Complete development system 

• Fast development times 

• Prototype and debug non-specific 
code under MS-DOS 

• Compilers produce modifiable 
assembler output, support inline 
assembly, and will link with assembly 
modules 

• Support for INTEL hex, S record, and 
other formats 

• source for UNIX run time library 

• processor dependent features 

• source for startup 


Aztec C Micro Systems 

Aztec C is available for most micro¬ 
computers in three configurations: 
The Professional; The Developer; and 
The Commercial system. All systems 
are upgradable. 

Aztec C68k/Am .... Amiga 
source debugger-optional 

Aztec C68k/Mac . .. Macintosh 
MPW and MAC II support 

Aztec C86 . MS-DOS 

source debugger • CP/M libraries 

The followng have special pricing and 
configurations Call for details. 

Aztec C68k/At . Atari ST 

Aztec C80 . CP/M-80 

Aztec C65 . Apple II & II GS 

Standard System . $199 

• C compiler 

• Macro Assembler 

• overlay linker with librarian 

• debugger 

• UNIX and other libraries 

• utilities 

Developer System . $299 

• all Standard System features 

• UNIX utilities make. diff. grep 

• UNIX vi editor 

Commercial System . $499 

• all Developer features 

• source for run time libraries 

• one year of updates 



C O D , VISA, MasterCard. American Ex¬ 
press. wire (domestic and international), and 
terms are available One and two day deliv¬ 
ery available for all domestic and most 
international destinations. 


Manx Software Systems 

One Industrial Way 
Eatontown, NJ 07724 


Aztec C is available on a thirty-day money back guarantee. Call 
now and find out why over 50,000 users give Aztec C one of the 
highest user-satisfaction ratings in the industry. 

Call 1-800-221-0440 

In NJ or outside the USA, 
call 201-542-2121 

Telex: 4995812 Fax 201-542-8386 
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SHORT TAKES 



NOW, who's In charge ? 

Now, with STAGEHAND you can create Advanced Screens 
for *C* programming environments without the tedious, 
time consuming and often expensive development. You 
are in charge with the ability to make vour programs sing 
with colorful windows that display vour data Whether you 
are a manager coordinating a large project, a consultant 
or programmer trying to speed-up development time, 
STAGEHAND allows vou to be in control. 

What is a stagehand 

Without a STACEMANACER? 

The STAGEMANAGER library, with it's powerful func¬ 
tions, allows you to orchestrate the screens created by 
STAGEHAND. With the help of the STAGEMANAGER you can 
manipulate the screens to create Multiple Overlapping Win• 
dows, Scrollable Regions, Auto Scrolling Windows, as well 
as. a symphony of routine support features not found in 
other screen packages 

ACT NOW and recahra playwrite 
at NO ADDITIONAL CHARCEI 

Unlike any other screen package you'll hear about, 
Datacode Inc. (Creators of STAGEHAND and STAGEMAN¬ 
AGER) will give customers the ability to create full featured 
demos with PLAYWRITE. For a limited time, we will include 
with your purchase of STAGEHAND, the PLAYWRITE advan¬ 
tage. With PLAYWRITE you can create a demo without the 
need to write any program code through the use of a 
powerful set of easy-to-use commands. 

Call for a FREE Demo Disk 

1 (800) DATACODE 

SPECIAL PACKAGE PRICE costs $199410, which in¬ 
cludes FREE Updates, Telephone Support, STAGEMANAGER 
Source Code and, of course, there are No Royalties or Run¬ 
time Fees. Dealer inquires Welcomed. 


DATACODE INCORPORATED 

1065 Rt.112, Port Jefferson Sta .N.Y 11776 (516) 351-7848 


percent of the time, perhaps 
you should consider raw pro¬ 
cessor speed above all other 
considerations. Or if you note 
heavy disk usage, a system 
with optimal interleave might 
make a better choice. 

Personal Measure can also 
provide insight into selecting 
the most effective software, 
choosing the best upgrade 
path, or determining how to 
best allocate resources in a 
local-area network. You can 
even tailor your PC for opti¬ 
mum response by enhancing 
performance where it is most 
needed. For example, when 
the ratio of BIOS calls to DOS 
calls exceeds 1.2 for file 
reads, the program issues a 
message suggesting you reor¬ 
ganize your hard disk drive to 
reduce the effects of file 
fragmentation. 

Unfortunately, some draw¬ 
backs curse this package. Be¬ 
cause it taps the software inter¬ 
rupt vector to gather data, it 
cannot evaluate any program 
that bypasses the interrupt 
vectors in order to access de¬ 
vices. Such programs include 
Microsoft’s Windows, Bor¬ 
land’s SideKick, and Lotus’s 
Express. And since Personal 
Measure stays resident, you 
must watch out for other TSRs 
running with it. 

Personal Measure also 
balks at many low-level opera¬ 
tions, like certain DOS activi¬ 
ties (CHKDSK, BACKUP) and 
most Norton Utilities. You can 
even lose hard disk drive infor¬ 
mation if you run these pro¬ 
grams with Personal Measure 
active. Spirit of Performance 
has included a disk file that 
lists known programs that Per¬ 
sonal Measure will not run. 

At first the program would 
not run properly on my Hercu¬ 
les-compatible AT clone. The 
company promptly sent a soft¬ 
ware upgrade that solved the 
glitch, but the ordeal exposed 
an inflexible installation rou¬ 
tine. The software is easy to 
install, but that may be part of 
the problem. You can select an 
output port and a printer 
(Epson, Proprinter, or Laser¬ 
Jet), but that’s it. If a config¬ 
uration problem arises, you 


have precious few parameters 
to tweak. 

I also had some problems 
running the program on a Dell 
System 310. However, the sys¬ 
tem used an early version of 
the Paradise VGA card, and 
subsequent releases of Per¬ 
sonal Measure do run the soft¬ 
ware. In any case, you should 
check with Spirit of Perfor¬ 
mance to confirm that the pro¬ 
gram runs with your specific 
machine. I ran it successfully 
on a true-blue AT, Compaq, 
PS/2, and ALR FlexCache. 

This program could use 
some polish, like a more com¬ 
prehensive setup menu and 
fuller documentation. The 
documentation offers general 
tips on ways to optimize your 
system, and one chapter ex¬ 
plains the benchmarking 
suites available. More of the 58 
pages should have been de¬ 
voted to practical program op¬ 
eration. In any case, Personal 
Measure includes a 30-day 
money-back guarantee and 
limited 90-day telephone sup¬ 
port. So make sure Personal 
Measure is compatible with 
your computer and your appli¬ 
cations. If it is, your efforts, 
as well as your $69.95 invest¬ 
ment, will pay off. 

—Stanford Diehl ■ 


THE FACTS 


Personal Measure 
$69.95 

Requirements: 

IBM PC, XT, AT, PS/2, 
or true compatible with 
one of the following 
combinations of video 
adapter and display type: 
VGA color, VGA 
monochrome, EGA color, 
EGA monochrome, 
Hercules graphics, CGA, 
MCGA color, MCGA 
monochrome; DOS 2.0 
or higher. 

Spirit of Performance, 
Inc. 

73 Westcott Rd. 

Harvard, MA 01451 
(508) 456-3889 

Inquiry 855. 
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Because Knowledge Is Power 


\ 



Gel the facts you need about 
your next computer system 
with this free book. 


...especially when it comes to new PC 
technologies. These advancements offer 
your company more system options than 
ever...and more chance of making 
expensive mistakes. 

That’s why Entre Computer Centers have 
put together a new book to help you make 
the right choices, for today and tomorrow. 

Understanding the New PC Technologies 
will give you the latest word on OS/2, 
industry standard architecture, and 
MICRO CHANNEL* architecture. You’ll 
find the facts you need about processor 
performance, graphic standards and 
portable solutions...and how the buying 
decisions you make today will affect your 
productivity tomorrow. 

Best of all, it’s yours FREE, compliments 
of Entre. The computer professionals who 
are dedicated to helping you make the 
right PC decisions. 

To order your free book, mail the coupon 
or call tolLfree T80CK635-7500 ext. 92. 
Because whoever said “ignorance is bliss” 
never had to choose a computer system. 


I-1 

I YES! Please send me my 
FREE book. 

I Entre Answer Book II 
I P.O. Box 3900 
I Peoria, IL 61614 

For even faster service, call: 
T800-635-7500 ext. 92 


NAME 


BUSINESS NAME 


ADDRESS 


CITY 


STATE 

() 


ZIP 


PHONE NUMBER 


GnTRG^nTCife-' 


The brains behind business computers:* 


Quantities available while supplies last, at participating Centers. Entrd Computer Centers arc independently owned and operated. €> 1988 Entre Computer Centers, Inc. '"Trademarks of Entr£ 
Computer Centers, Inc. * MICRO CHANNEL is a trademark of International Business Machines Corporation. 
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SOFTWARE 


DATA BASE MANAGEMENT 

Clipper.$409 

dBase III Plus.309 

dBase III UN ....599 

DB-XL Diamond.107 

Eureka.♦ •. * ♦__99 

Genifer . 188 

Nutshell.. *..♦ .72 

Paradox 2.0 ___ 415 

PFS: Prolessional File.119 

0&A *. IBS 

Q & A Write.........IK 

Rapid File ....182 

Revelation.459 

R:Base For DOS .425 

Reflex .. 86 

VP Expert.112 

VP Info.,. 56 

PROJECT MANAGEMENT 

Harvard Total Project Mgr. II ... $309 

Microsoft Project 4.0 . 279 

Timeline 2.0 ...259 

WORD PROCESSORS 

Easy Extra _ $53 

Wbrd (Microsoft) .170 

Multimate Advantage II.259 

PFS: Professional Write .102 

Volks writer 3 .. 132 

Vblkswriter Deluxe Plus.57 

Webster New World Writer ..... S3 
Webster Pro Spell Checker...... 32 

Webster Thesaurus .... 37 

Word Perfect 5,0.219 

Wbrd Perfect Executive.119 

Word Perfect Library..59 

Wordstar Pro Pack 4.0 .., >.Gall 

Wordstar 2000 Plus 3.0 ..Call 

DESKTOP PUBLISHING 

Newsmasterll . $39 

PageMaker.469 

PFS: First Publisher.65 

Ventura Publishing.475 


GRAPHICS 

Energraphics .$186 

Freelance Plus.309 

G eneric CAD w/Dot Plot 3.0 _72 

Harvard Graphics 2.1.239 

in-A-Vision..260 

Microsoft Chart 3.0 _ ...... 22Z 

News Room . 3D 

News Room Professional .,.42 

Printmaster Plus. .29 

PrintShop..32 

Turbo Graphix Tool Box.58 

VP Graphix.56 

Windows Drawl 1 w/Clip Art.159 

MICE 

PC Mouse w/Paint 

(Buss or Serial).......$85 

PC Mouse 

w/Autosketch (Buss or Serial) . 99 

Microsoft Buss Mouse 10 . *. 
Microsoft Serial Mouse 10 ♦ ♦ 

MS Buss Mouse w/CADD ... 

MS Serial Mouse w/CADD .. 

MS Buss Mouse w/W5ndows 
MS Serial Mouse w/Windows . 121 

Gptimous© 

(PC Mouse) w/Dr.Haio ill -78 

INTEGRATIVE SOFTWARE 

Ability Plus .$137 

Enable 2.0_ 

Framework III ,. 

MS Works ..... 

PFS: 1stChoice 
Smart Software System 
Symphony. 

ACCOUNTING 

ACCPAC Easy ....... 

Bedford Accounting ... 

ACC PAG BPI. 

DAC Easy Accounting 
DAC Easy Payroll ..... 

In-House Accountant,. 

One Write Plus 2.0 
One Write A/FLA/R Payroll . 

Time Slips III .. 


UTILITIES 

1 DIR Plus.$46 

Bookmark.. 56 

Brooklyn Bridge. . 69 

Carousel 2.0. 43 

Copy ll PC.18 

Copywrite.40 

Corefast. 85 

Cruise Control .29 

Disk Optimizer 2,0.36 

Disk Technician ,,. 56 

Double DOS 4.0.38 

DS Back-Up Plus.46 

Fastback ...75 

Fastback Plus ... .66 

Keyworks . 53 

Laplink.69 

Mace Utilities ..47 

Microsoft Windows2fl6 ..57 

Norton Commander-- -, 43 

Norton Editor... 35 

Norton Utilities 4.0. 46 

Note It Plus. .45 

PC Tools Deluxe. 36 

Printworks for Lasers ..6? 

Referee .. 38 

Sidekick Plus ..115 

Sideways..37 

Smart Notes ... 43 

SQZ Plus. 53 

Superkey..58 

Unlock D Plus. 49 

Unlock Masterkey . 95 

XTree Professional.61 

ACCESSORIES 

Copy II Option Board Deluxe $99 

Masterpiece. 

Masterpiece Plus .... 

Masterpiece Remote. 

Mouse Pad by Mousetrac ,.. 
Summasketoh 12x12 Plus. 

NOVELL 

ANW/286 w/Key Card.$1710 

SFT N W 2fl6 w/Key. 2975 

SFT/286 LVLI w/Key Card.1899 

All Others.Call 


LANGUAGES 

Basic Compiler (Microsoft)_$167 

C Compiler (Microsoft) .254 

Cobol Compiler (Microsoft).508 

Fortran Compiler (Microsoft) 4,0 254 

Lattice C Compiler.,.209 

Macro Assembler (Microsoft) .. ,84 

Pascal Compiler (Microsoft)_170 

Quick Basic 4.0.,__ 57 

QuickC.......57 

Ryan McFarlan Fortran . 379 

Ryan McFarlan Cobol . 609 

Turbo Basic.56 

Turbo C. 56 

Turbo Pascal 4,0.. 50 

Turbo Prolog... 89 

Turbo Prolog Toolbox.89 

TRAINING 

Chuck Yeager 


MICROCOMPUTER 
MARKETING COUNCIL 

0* IMS 

Direct Marveling Association Inc. 


No Charge for VISA and Mastercard 

We Do Not Charge Your Card Until Your Order Is Shipped 

You Pay Ihe Ground Shipping $6,00 (except Alaksa and Hawaii) 
We Pay Ihe Air Difference 

Free Air applies ONLY to orders up to 10 lbs. A Over $50 
Add 5% lor COD, Orders 


Adv Flight Simulator — 
LetsC .. 

.$25 

.38 

Mavis Beacon Typing. 

29 

MS Learning DOS. 

.29 

MS Flight Simulator. 

..29 

PC Logo .. 

. , 79 

Turbo Tutor 4.0. 

..42 

Typing Instructor Encore ,, 

_29 

Typing Tutor IV . 

27 

SPREADSHEETS 


Cambridge Analyst - 

.$79 

4 Word___ 

.55 

HAL... 

.♦.,89 

Lotus 1-2-3 Vler. 2.01. 

. 295 

Lotus Manuscript. 

.,.♦399 

Lotus Report Writer -- 

.67 

MS Excel.. 

280 

Muitiplan 4.0 (Microsoft) .. 

...110 

PFS Professional Plan.... 

.52 

Quattro .. 

140 

Supercalc 4. 

..,,278 

Twin Classic. 

.32 

VP Planner. 

.47 

VP Planner Plus ... 

112 

inly manufacturer's warranties, We do nol honor 


guarantees, rebates, Iriai period prtviledges or promotional programs 
offered by maneafadures, 

No AP0, FPQ, or international orders, please. 

Call before submitting P.O.'s Ask for National Accounts 
Personal and Company Checks Will Delay Shipping 3 weeks 
Pnces, Terms & Availability Subject to Change Without Notice 



























































































































































































































PRINTERS 

Alps 

Allegro. 

ALQ224E . 

ALQ318. 

ALQ324E . 

2418. 

2424..........._ 

Other Models. 

AST 

Turbo Lazer. 

Citizen Printers 

12GD .. 

180D ... 

MSP40. 

MSP 45. 

MSP 50. 

MSP 55... 

Premier 35 . 

Tribute 124.... 

Dtconix 

150. . 

300. 

Epson Printers. 

Hewlett-Packard 

DeskJet .. 

Lazar Jet Series II .... 
PaintJet. 

NEC 

P2200 . 

P5200 . 

P5300 .. 

Other Models. 

Okidata 

320 ..... 

390. 

Lazerline6 . 

Panasonic 

1080! M2 ... 

1091 I M2. 

3131 ... 

3151 ... 

Lazer4450 . . 

Star Mlcronlcs . 

Toshiba 

321 SL. 

341 SL. 

351 SX.. 

Page Lazer. 


AST 

HotShot . 

Six Pack Pius ...... 

Xformer . 

3G+ II. 

Other Models. 

ATI 

EGA Wonder. 

VIP ... 

Hercules 

Color Card .. 

Graphics Card Plus 
incolor. 

Intel 

Inboard 386 PC ... 
Inboard 386 w/cable 
4020 Aboveboard . 

80287-6 . 

80267-16 . 

Orchid 

Designer VGA .... 

Tiny Turbo ... 

Twin Turbo. 

VGA.. 

Paradise 

Autoswitch 350.... 
VGA +- .. 

VGA Professional . 

Vldeo-7 

Fastwrite VGA .... 

VGA. 

Vega Deluxe. 

V-RAM... 


20 MG w/WD Controller 

251-1 40 Meg AT. 

AT 40 MEG 251... 

Other Models.. .. 

Teac 

1.2 MEG AT. 

Floppy F55BV. 

Toshiba 

3.5 Dr 720K. 

3.5 Or 1,4MG.. 

HARO CARDS 

Plus 20 MG.. 

Plus40MG. 

KEYBOARDS 

Keytronics 

KB5151 . 

KB5153. 

KB 101 4- .. 

MONITORS 

Amdek 

410.. 

432 ..... 

V210A . 

NEC 

Multisync II . 

Multisync Plus ... 

Multisync XL.. 

Monographic System .. 

Other Models.. 

Princeton 

Ultrasync... 

Samsung. 

Sony 

Multiscan 0303).. 

Mitsubishi 

Diamond Scan. 

Zenith 

1490.. 


AST 

Model 00. 

Model 140.. 

Model 340. 

Model 390. 

Other Models. 

NEC 

Mullispeed EL II. 

Toshiba 

T-1000 .. 

T-12GOF. 

T-1200FB,..... 

T-1200H_........ 

T-12O0HB ... 

T-320G. 

T-5100 .... 

Zenith 

Supersport/2 ... 

Supersport 20 MG. 

Supersport 286/Model 2 


Hayes 

1200 .. 

120GB... ... 

24QQB . 

Prometheus 
1200B w/Software 
2400Bw/Soft ware 
Other Models 
US Robotics 
Password 1200 ... 

Courier 2400. 

Courier2400E ... 
HST960G. 


mm 
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Altec Passive Hub. 

AQUILA 8 Port Active Hub 
AQUILA Arcnet Card .... 

SMC 110 Arcnet.. 
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To Place an Order 1-800-526-1054 ■ Order Processing {602) 944-1037 

To Follow Up on an Order: {602} 944-2552 10:00 a.m-3;Q0 p.m. Mon.-Fri. 

Order lire Hours: Monday-Friday 7:00 a.m,-6:00 p.m 
Saturday 9:00 am-1:00 p.m * We Do Not Guarantee Machine Compatibility 

Mailing Address: 

8804 N. 23rd Avenue / Phoenix, Arizona 85021 


1 - 800 - 528-1054 
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With us you see it ... with them you don’t! 


Yes folks, nothing up our sleeves! 
The 1st (and only) Hi-Res VGA Paint 
package in history is now shipping, 
hot and heavy! ColoRIX - VGA Paint 
from RIX SoftWorks to be exact. All 
the others run only the 320x200-256 
color mode (ho hum!) we thought 
you’d like more. ColoRIX runs in 6 
more "ZGA" 256 color resolutions in- 
cluding: 640x350, 640x400, 

640x480,720x540 and 800x600! You 
only counted five right? Well, we 
saved the biggest news for last. 

Attention PS/2 owners: (Models 
50 & up): ColoRIX - VGA Paint runs 
at 360x480x256 on your computers 
WITH NO HARDWARE MODIFICA¬ 
TIONS! This mode is exclusive with 
ColoRIX - VGA Paint. 


There are some new tools to go 
along with ColoRIX like: An 
automatic 256 palette adjust feature 
to make working with 256 colors a 
breeze, an auto-color graduation 
tool, IMG & PCX (16-level gray¬ 
scale) support for desktop publish¬ 
ing & ClickArt™ files, TARGA™ file 
support for more serious graphics 
folks, Global Contrast-Color & 
Brightness controls, animation for 
your presentations, a screen cap¬ 
ture program that grabs just about 
any graphics screen, a screen file 
translator that converts from one 
mode to all the rest, Full B&W and 
color printer support, dynamic 
zoom, and our hallmark - NO ICONS! 
Oh yeah, almost forgot! 16 color VGA 


support (in 1024x768 too!). There’s 
lots more but we’re running out of 
space. Find out the rest when you 
get yours or see us at COMDEX 
Booth 197-198 - LVCC. ColoRIX - An 
adventure in color! 

Special Introductory Price 

) usi $199. «♦-*** 

Call Toll Free. InCA-<800) 233-5983 - OutCA-(AOO) 345-9059 

Europe: Beaugrand Buroknmmunikatarion - Dieter Beaugrand 
Ofto-Hahn-Strabe 24, 6056 Heuaenstamm, W. Germany 
Telefon: 11-49-6-104-63092 FAX: 11-49-6-744-2883 



RIX SoftWorks,Inc. 


18552 MacArthur BL Ste.375. Irvinc.CA 92715 - (714) 476-8266 
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EXPERT ADVICE 



Jerry tackles a 
complicated file- 
conversion problem, 
takes a look at Unix, 
and handles some 
unfinished business 


I t has been one frantic month. Of 
course, all months at Chaos Manor 
tend to be that way, but this one was 
a doozy. Not only was last month’s 
column late, but there was the column for 
this fall’s IBM Special Edition. Now this 
one is due early: which really means to¬ 
night, since tomorrow afternoon I catch a 
train for San Antonio. I’ll stay there a 
week, then go on to New Orleans for the 
World Science Fiction Convention. 

I’m going to San Antonio because 
that’s where Dr. Francis X. Kane lives. 
Dr. Kane is one of the coauthors of Strat¬ 
egy of Technology, a book first published 
in 1970 and for years adopted as a text¬ 
book in the War Colleges and two of the 
service academies. We’ve been revising 
the book off and on for the past several 
years, and it’s time to get it out the door. 

The first step was to print a copy of 
what we have. That, alas, turned out to 
be more of a problem than I thought. 

Conversions 

The original Strategy of Technology was 
written on a Selectric typewriter. The 
manuscript has long since vanished. 
When we first decided—about 1984—to 
revise the book, there was no optical 
character reader capable of scanning the 
printed text and turning that into a 
machine-readable manuscript. Nowa¬ 
days, I’d use Hewlett-Packard’s ScanJet 
and Flagstaff Engineering’s Spot train- 
able OCR program; Strategy of Technol¬ 
ogy was nicely typeset on good paper, 


COMPUTING AT CHAOS MANOR ■ Jerry Pournelle 


The Revenge of 
the File Formats 


and from my experience with the ScanJet 
and Spot, there’d be no problem at all. 
(See my column in the IBM Special Edi¬ 
tion for a full discussion of Spot.) 

Back then, though, I had no choice but 
to hire someone to type the entire book 
into CP/M-based WRITE, which was 
the text editor I used at the time. The re¬ 
sult was stored on 8-inch CP/M disks. 

Over the past few years, I have revised 
some of the key chapters of Strategy of 
Technology and included them as nonfic¬ 
tion in my anthology series on the future 
of conflict, There Will Be War (Tor 
Books). There are seven volumes in that 
series, and most of them contain revised 
chapters of Strategy of Technology. I do 
about one There Will Be War book a year, 
and over time the series has been done on 
a variety of word processors, beginning 
with WRITE and ending with the one I 
use at present, Q&A Write. 

Worse, Dr. Kane is from the old 
school: he writes with a pen on lined yel¬ 
low legal pads. Someone has to type all 
that, generally a secretary at whatever 
place he is working for at the time; since 
he retired from the Air Force as a colo¬ 
nel, he has been at a lot of places, and 
each one used a different word proces¬ 
sor. Longtime readers of this column 
will recall my efforts to convert some of 
his text from Wang 8-inch floppy disks to 
CP/M. 

Anyway, when the crunch came this 
month, I found I had text in a number of 
different formats. The trick was to get it 
all into Q&A Write, integrate all the 
notes and addenda, and print out a clean 
copy. 

Much of the stuff was in WordPerfect 
4.1. That presented a problem. Q&A 
Write doesn’t read any flavor of Word¬ 
Perfect. Borland’s Sprint, however, says 
that it will read WordPerfect 4.2 files 
and convert them to WordStar. That 
sounded good, because Q&A Write says 
it reads WordStar files. As it happens, 
some of the stuff I needed to convert had 
been written in WordStar, so the first 


thing was to test Q&A Write’s ability to 
read those files. 

Voila. Worked fine. The only hitch is 
that what WordStar thinks is italic comes 
out in Q&A Write as underlined. This 
wasn’t a problem, because Q&A Write’s 
search-and-replace system is extremely 
versatile: if you search for @ul and tell it 
to replace with @it, it will convert all the 
underlined text to italic. I could even use 
it to correct spelling. I had glasnost 
spelled incorrectly throughout, so I told 
Q&A Write to search for \@ul glass- 
nos t\ and replace with \§it glasnost\ 
before I did the global underline-to-italic 
conversion. That worked fine. 

So. If I could get those WordPerfect 

4.1 files into WordStar, I’d be all right. 
First thing was to try Sprint’s conver¬ 
sion. No go. Sprint aborted with a myste¬ 
rious error message. I figured there was 
no point in looking it up. Clearly, Sprint 
won’t read version 4.1 files. Next thing, 
then, was to read each file with WordPer¬ 
fect 4.2, then save the file, thus convert¬ 
ing it to a 4.2 file. It was tedious, but it 
worked. 

Now, I figured, I could use Sprint to 
convert to WordStar. 

Not really. Sprint aborted with a mys¬ 
terious error message: Conversion 
error 37. Fine. Look in the Sprint man¬ 
uals—there are two or three of them, 
each as thick as a book—and see what the 
error is. The only problem was that no¬ 
where in the several hundred pages of 
Sprint manuals does Borland tell you 
what the conversion error messages 
mean. I tried a couple of other files, with 
the same result. The one certain thing 
was that Sprint wasn’t going to convert 
those WordPerfect files into anything at 
all. 

As a last resort, I used WordPerfect 

4.2 to read the files, then saved them as 
ASCII files. That was even more tedious 
than before, and saving as ASCII wipes 
out all the italics and boldface and some 
of the formatting, but it did work. Q&A 

continued 
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Write read those in fine. It has a read-in 
option called “Special ASCII” that re¬ 
moves carriage returns from the ends of 
lines (but not paragraphs), so that I now 
have text that edits with word wrap en¬ 
abled. I had to go through and put in all 
the italics—principally book titles—by 
hand, but even that wasn't onerous given 
the versatility of Q&A Write's search- 
and-replace capability. 

I continue to be impressed by its 
search-and-replace function. The one 


thing I would add is a “surrounded by” 
feature—that is, the ability to search for 
everything framed on both ends by some 
character like the underbar, a control 
character, or some combination of those, 
and replace the formatting characters by 
another set of surrounds. 

As an example, you’d be able to say 
“search for everything between a Con- 
trol-B and a Control-D, and italicize it f ” 
or “find everything between pairs of 
Control-B, and replace the first Control- 


B with 4 < it >' and the second ControTB 
with ‘ <rom>That latter would, of 
course. Jet you convert files to Atex 
format. 

Anyway, once I had all the WordPer¬ 
fect and WordStar files read in, it was 
time to bring in old WRITE files off 8- 
inch floppy disks. That was simple 
enough: I fired up the Golem, my trusty 
CompuPro 8/16. It runs Concurrent 
DOS, which will copy CP/M files to PC- 
formatted 5 H-inch floppy disks. It took 
a minute for me to remember how to use 
PIP.COM, but after that there was no 
problem. 

Of course, there's a trick to it: WRITE 
marks the ends of paragraphs with a car¬ 
riage return but no linefeed; Q&A Write 
looks for linefeeds but pays no attention 
to carriage returns. This is a holdover 
from the old days, when ASCII was de¬ 
vised to control Teletype machines: the 
linefeed character dropped the print head 
down a line without moving it horizon¬ 
tally, while the carriage return moved 
the head to the left side of the page 
without any vertical motion. ASCII has 
no “newline” character and has to make 
do with the carriage return/linefeed pair. 

At my insistence, Symantec changed 
Q&A so that it will recognize either a 
carriage return or a linefeed as the para¬ 
graph marker—but, alas, while that fea¬ 
ture was built into Q&A 3.0, it hasn't yet 
been retrofitted into stand-alone Q&A 
Write. Thus, I had to use Q&A to read in 
the WRITE files. That's no great hard¬ 
ship, since Q&A has the Q&A Write edi¬ 
tor built into it, so I created a “strategy” 
subdirectory in Q&A, moved all the files 
from Q&A Write over to it, and did all 
the rest of my edits using Q&A 3.0. 

Printer Blues 

It took working until 6:00 a.m. three 
nights in a row, but I managed to collect 
all the notes, additions, and rewrites 
we'd accumulated over the years and in¬ 
corporate them into the relevant parts of 
the book; and this morning I had six 
chapters complete, as far as I'm con¬ 
cerned. That's more than half the book. 

The next thing was to print those chap¬ 
ters and FedEx them off to Dr. Kane so 
he can be working on them while I’m re¬ 
laxing on the train. (Actually, I won't be 
relaxing, I’ll be working on fiction. I 
have a private room on the Limited, and 
I’m taking the Zenith Z-286 SupersPort 
laptop. For two whole days the tele¬ 
phones can't ring, and no one will be able 
to find me. I expect to get a lot done, but 
that's next month's story.) 

I figured that printing the chapters 

continued 
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DOS enhancement utility 
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BALLY’S 1341 


GetTree86™* the fastest, most powerful hard disc 
manager money can buy, for only $89.95. See your 
dealer or call 1-800-548-5019 




Tree86. The PowerTool. 

The Aldridge Company, 2500 CityWestBlvd., Ste. 575 r Houston, TX 77042—713/953-1940. 

'Supports DOS 2.0 through 4.0 
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T he more invaluable your data is to you, the more you'll 
value Verbatim® floppy disks. Because when it comes to 
high performance and data protection, Verbatim has the 
winning combination no other floppies can copy. 

You expect high performance from 
Verbatim, so it’s no wonder that all our 
DataLife® floppies are engineered to 
perform an average of 50 million 
revolutions. That’s fifteen times the 
industry standard. 

Setting new standards in data protection is another Verbatim 
advantage. After all, nearly 50% of all computer users have 
experienced data loss. Which directly translates into lost time, 
productivity and money. Thatls why Verbatim offers advantages 
like DataHold™and DataHold 11 anti-static liners. So static charges 
are dispersed before they ever have a chance to build up 



For the world’s ultimate data protection, DataLifePlus™ 
floppies have an exclusive DuPbnt Teflon® coating. So 
fingerprints, coffee, soft drinks, and even greasy foods can 
be easily wiped from the recording surface. To virtually 
eliminate data loss. 

What’s more, Verbatim DataLifePlus 
and DataLife HD 5/a" floppy disks are 
preformatted. Another Verbatim 
advantage. And of course, all Verbatim 
floppy disks are tested to be 100% error 
free and are backed by a lifetime warranty. 

Verbatim data cassettes and cartridges, 8", 5Va" and 3 K 2 " 
diskettes. The only clear choice for people who put a 
premium on performance and protection. 

For more information on the full line of high quality 
Verbatim products, call 1-800-538-8589. 


H \ferbatim 

-▼— A Kodak Company - 


® Teflon is a DuPont registered trademark. 
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would be straightforward. After all, I’ve 
been printing books with Q&A Write for 
some time now; Q&A 3.0 is a later ver¬ 
sion, and therefore should be even less 
trouble. 

The best printer I have is the Kyocera 
F-3010 laser printer. I’ve described this 
jewel before. It’s fast, it’s reliable, and it 
emulates darned near any other printer 
in the world. The only trouble with it is 
that it’s somewhat bigger than the printer 
stand. I’m getting new furniture, but 


until I do, my main printer is still the 
Hewlett-Packard LaserJet Plus. The Plus 
is not quite so fancy as the LaserJet II, 
being an upgraded LaserJet I with more 
memory and smarts. 

Alas, when I told Q&A 3.0 to print my 
files, the results were all cockeyed. 
Q&A 3.0 wasn’t properly initializing the 
printer; at least, I think that was the 
problem. The symptoms were that the 
header didn’t appear at the top of any 
page but the first one; after that, it ap¬ 


peared to progressively move down sev¬ 
eral lines per page. 

I checked the printer installation. 
Q&A 3.0 offered me a choice of drivers 
for a LaserJet I or a LaserJet II. No Plus. 
I selected the LaserJet I. I could, I sup¬ 
pose, have fooled around with Q&A and 
tried to make it work—I could even man¬ 
ually send the complicated escape se¬ 
quences that initialize the LaserJet—but 
that seemed pointless, and besides it was 
getting late—and I was getting frantic. 

I hadn’t done all that work just to miss 
the FedEx deadline because the printer 
had developed a Critical Need Detector 
error! I knew I could print those files 
with Q&A Write, because I’ve been 
using that for months. Nothing for it, 
then, but to transfer all the files back 
from Q&A 3.0 to Q&A Write. While I 
was at it, I wrote everything off onto the 
Maximum Storage WORM (write once, 
read many times) drive for backup. 

There was one more problem. While 
Q&A Write has a kind of batch file that 
will let you print a whole slew of chapters 
(you list what you want to print in one 
master file), there is no global “double- 
space” command. Each file (there are 
six—one for each chapter) needs to be 
brought into Q&A Write, told to be 
printed double-spaced, and saved with¬ 
out printing. This doesn’t take all that 
long, but it is tedious. I’ve complained to 
Symantec, and they claim they’ll fix the 
problem in the next release. I hope so. 

Anyway, I called in each file, revised 
the header, declared that I wanted dou¬ 
ble-spaced text, and saved the file; after 
which everything worked like a charm. 
Q&A Write squirted the text over to the 
ACT Printer Optimizer (a box of mem¬ 
ory that serves as the printer buffer); the 
Optimizer fed the LaserJet Plus; and 
paper came spewing out at about 6 pages 
a minute, half as fast as I could get with 
the Kyocera F-3010, but still fast 
enough. 

Of course, there was one final prob¬ 
lem. Unlike the Kyocera printer (and 
other printers that use the Kyocera en¬ 
gine), the LaserJet spits out paper face¬ 
up. That stacks it in precisely the wrong 
order from the way you want it. A year or 
so ago, I bought a gadget called the Col- 
laser, which is a thingumby that dangles 
below the LaserJet’s output slot. The 
paper falls into the Collaser, which is 
shaped in a way that causes it to stack it¬ 
self face-down. 

At least, that’s what it’s supposed to 
do. What actually happens is that about 
one sheet in 10 won’t quite clear the 
LaserJet’s output slot. It lacks only about 
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Normal 

SPECIAL 

$595 

$549 

$499 

$595 

$549 

$499 

$595 

$419 

$369 

$245 

$229 

$199 


1 386 Development Tools 


386 Assembler/Linker 

$ 389 

386 Debug - by Phar Lap 

386/DOS Extender 

$ 129 

$ 919 

DESQview PS 2 

$ 109 

F77L-EM by Lahey 

FoxBASE - 386 

Call 

$ 419 

High C - by MetaWare 

MS Windows 386 

Call 

$ 129 

OS'286 & 386 by Al Architects 

Call 

Paradox 386 

$ 649 

VM/386 mul 11 tasker by IGC 

$ 229 

Basic & Addons 

Exim Toolkit 

$ 85 

I-aserPak Professional by Crescent 

$ 139 

MS QuickBASIC v4.0 

$ 69 

QuickPak Professional by Crescent 

$ 139 

C Language-Compilers 

AZTEC C86 ■ Commercial 

$ 499 

C86 PLUS - by Cl 

$ 359 

High C Optimizing Compiler 

Call 

!nstant-C/16M 

Call 

Lattice C - v3,3 

$ 259 

Microsoft C5.1 ■ with CodeView 

$ 299 

Microsoft QuickC 

$ 69 

NDP C-386 - by MicroWay 

$ 529 

Turbo C - by Borland 

$ 67 

Watcom C6.0 

$ 259 

C Language-interpreters , 

C-terp by Glmpel, full K & R 

C Trainer - by Catelytix 

Interactive C by IMP ACC Associates 

$ 219 

$ 89 

$ 189 

Run/C 

$ 79, 

Run/C Professional 

$ 145 

Turbo C-terp 

$ 229 

DataBase & File Management 

Advanced Revelation 

$ 779 

CLARION - complete environment 

Call 

DataFlex by Data Access 

$ 595 

Magic PC - visual database 

$ 169 

Paradox v2.0 

$ 499 

Paradox Network Pack 

$ 719 

RBase for DOS 

$ 549 

XDB-SQL Database 

% 449 

Dbase Language 

Clipper Summer T 87 multiuser 

$ 419 

dBASE III LANPack 

$ 649 

dBASE III Plus 

$ 399 

DBXL Interpreter - by Word Tech 

$ 99 

FqxHASF + v2.0 

$ 259 

Me Max - by Nantucket 

$ 235 

Quicksilver Diamond 

$ 369 

Dbase Tools 



dBC 111 ■ by Lattice % 169 

dBRIEF with BRIEF Call 

Documentor - dFlow superset $ 229 

Genifer - by Bytel, code generator $ 249 

Integrated Development Library $ 129 

Ne (worker Plus $ 229 

QuickCode III Plus $ 189 

R&R Report Writer $ 139 

Seek-U ■ Query-by-example $ 79 

Silver Comm Library $ 139 

Tom Rettfg's Library $ 79 

Ul Programmer - user interfaces $ 249 


RECENT DISCOVERY 


Turbo Assembler,'De bugger - Assembler compat¬ 
ible with 4.0,5 0,5.1 MASM, more complete error 
checking, 386 support, interfaces to Turbo Pascal 
and C. Debugger has overlapping views, F.MS sup¬ 
port, 386 virtual machine, follow pointers through 
linked lists, CodeView ■ compatible executables. 

$ 109 


File Addons 


Btrieve ISAM 

XQL • SQL for Btrieve 

C Development Toolkit - by Migent 

c-tree by Faircom - source, no royalties 

db_VISTA - network model 

WKS Library - read £ write WKS £ DBF 


189 

619 

419 

319 

Call 

179 


General Addons 


C Tools Plus v5,0 
C Utilities - by Essential 
Greenleaf SuperFunclions 
/*resident_C */ - make TSR's, w/source 
Turbo C Tools - by Blaise 


$ 99 
$ 129 
$ 199 
$ 149 
$ 99 


Graphic Screens & Windows 


dBase Graphics for C 
Drawbridge - Meta windows. MQC or TRC 
ESSENTIAL GRAPHICS no royalties 
with source 
Flash Up 

Flash Up Toolbox 
GraphiC - like DISSPLA, source 
GSS Graphics Oev't Toolkit 
Halo ‘88 - 140 + devices 
Hi-Streen XL 

Hoops 3D Graphics Library 
MetaWIN DOWS/PLUS 
QuickWlndows/C 


Alsys Ada - w/m aintenan.ee 
APL Plus - by STSC 
CCSM Mumps - single user 
CCSM Mumps - multiuser 
Modula-2 Dev System - by Logitech 
RPG II complete, by Lattice 
SNQBQL4 + - great for strings 


$ 69 
$ 115 
$ 235 
$ 519 
$ 69 
$ 39 
I 309 
$ 3 99 
$ 229 
$ 129 
$ 549 
$ 219 
$ 99 


$3765 
$ 549 
$ 149 
$ 469 
$ 219 
$1269 
$ 85 


Other Products 


Carbon Copy 

CO/SESSION - remote access & control 
Single version 
Support License 
Crosstalk XVI 
MathCad 

Mirror 0 - Crosstalk clone {+) 

SPSS/PC Plus 
TK Solver Plus 
Ventura Publisher 

Watchdog - multi-level security for DOS 
Word Perfect 

Zap-VT100, Xmodem, Kermit 


159 

209 

115 

159 

129 

289 

59 

749 

339 

795 

265 

299 

89 


Dbase Generator 


SYCERO db Extensible Gipper/FoxBASE genera¬ 
tor allows you to incorporate your code into 
SYCERO. Up to 30 databases, 14 indexes, IQlevels 
of submenus and overlaying of 26 programs. 
Network version available. $449 

SYCERO db NET, $649 


Molei All prices subject to change without nodi 
Some pikesew epedslt, Atft about COD»d P0*. FdmUta; 3" laptop 
now available, plus 200 others. UPS surface shipping add S3 per nor¬ 
mal Hem. _ 


THE PROGRAMMER’S SHOP 


5-B Pond Park Road. HIngham, MA D2043 
Mass: 800-442-8070 or 617-740-2510 9/88 


Call for a catalog, literature, and solid value 

800 - 421-8006 



BRIEF Users: 

Now you can have Cast 
compilation AND an integrated, 
productive environment. 


O ver 5,000 of you were forced to 
make sacrifices to use BRIEF, The 
Programmer's Editor. Advanced com¬ 
pilers and new programming environ¬ 
ments. like Turbo C and QuickBASIC, 
took up so much RAM that BRIEF 
could not fit in the same 640k. 

If you wanted to retain BRIEF’S 
uniquely powerful features 1 while 
working with larger programs, you 
had to sacrifice speed and continuity. 
Instead of a tight Edit-Compile-Edit 
loop, you had to slog through an obso¬ 
lete Edit-Exit-Compile-Exit-Edit loop. 
Now you no longer have to 
make that sacrifice. 

You can enjoy the features 1 that 
have made BRIEF the best-selling 
and the best regarded 2 programmer's 
editor without sacrificing environ¬ 
ment integration. 

Version 2A of BRIEF can be 
swapped in and out with a 

single keystroke — allowing 
immediate compilation with 
even the largest compilers: 
Microsoft CS.0, QuickC> 

Turbo C, Lattice C, dBXL* 
FoxJBASE+ v2,0, Clipper , etc. 

1 For example: real multi-level Undo (not 
simply Undelete), flexible windowing, 
unlimited file size, unlimited number of 
simultaneous files, automatic language 
sensitive indentation, 

1 For example: 

"The quintessential programmer’s editor,” — 
Dr. Do bb 'a Jouraml ”Right out of the box, 

it’s a versatile, extremely powerful editor that 
handles most any programming task with 
aplomb.” — Computer Language "Simple to 
learu and use and extremely sophisticated. 
Strongly recommended.” — PC Magazine 
"Not only the best programmer’s text editor 
I’ve ever seen, but it is also a tour de force in 
the way it was conceived and implemented.”— 
Comp n ter world “So far surpasses users’ 

expectations that it is revolutionary,” — 
AficroTimes Magazine "BRIEF is truly 

outstanding.” — Microsoft Systems Journal 

Current BRIEF Users: 

Call Ann for details on 4 other Important 
enhancements. Registered users of versions 
2,0 or 2.01 update for only $35, 


Haven’t tried BRIEF yet? 

BRIEF retails for $195, Call Ann today 
for a no-risk, 60-day trial with a full, 
money-back guarantee. 


Call toll-free today 

800 - 881-8498 



B41 Main Street, Suite 410 
South Weymouth, HA 02190 

617-337-6963 
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Diamond Scan 14 

Auto-Tracking 

BOO x 500 pixels (digital analog, monochrome! 
330 x 500 pixels (composite NTSC) 


Diamond Scan 2&A 

Auto-Tracking 

000 x 600 pixels {digital, analog, monochrome) 
1024 x 000 pixels {maximum) 


Diamond Scan 16 L 

Auto-Tracking 

1024 x 76B pixels (typical) 

1200 x 1024 pixels (maximum) 


Actual unretouched screen images 


A Clear View To Monitor Quality 
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% inch, but that's enough; the printer 
thinks there's a paper jam. Clearing the 
paper jams is simple enough, because the 
LaserJet, like all laser printers Pm aware 
of, remembers what it was doing when 
the jam happened and reprints the page 
that was spoiled; but it's still more work 
than I like. 

However, I noticed that if you lead the 
paper out another '/ 4 inch, it falls into the 
Coliaser just fine. All it takes is some¬ 
thing attached to the lip of the LaserJet's 
output slot- After some thought, I hit 
upon duct-taping a long bamboo Chinese 
back scratcher to the LaserJet Plus. It 
looks silly, but it works just fine. 

So, I got my six chapters—about 200 
pages“printed in time for the FedEx 
pickup, and all's well. 

When I get back from my trip, though. 
I'm going to hurry the installation of the 
Kyocera F-3010. It's not that I don't like 
my LaserJet Plus, but it does look a bit 
odd with that back scratcher taped to it. 

Unfinished Business 

I did get a lot done on Strategy of Technol¬ 
ogy, but otherwise this month has been 
something of a bust: everything 1 started 


seems to have just sort of died away. 

For example, I was going to do a thor¬ 
ough test of FastTRAP, MicroSpeed’s 
trackball substitute for a mouse. Last 
month, 1 tried FastTRAP and found it 
pretty good for CAD situations, but not 
very useful for normal mouse actions, 
where you have to click-and-drag. Then I 
discovered that Pd neglected a key fea¬ 
ture of FastTRAP—namely, that Micro- 
Speed has built into the hardware a 
method of simulating a click-and-drag 
operation. 

What happens is that you can set up the 
three buttons above the FastTRAP track¬ 
ball so that when you press the middle 
button, it is as if you have pressed and 
held the left button. Now, moving the 
cursor by manipulating the trackball pro¬ 
duces the same result as if you did click- 
and-drag with the left button. This con¬ 
tinues until you press either the left or the 
center button again. You can use this em¬ 
ulation to select text, choose icons, or do 
anything else you might do with mouse 
click-and-drag. 

Incidentally, I don't apologize for 
missing this feature. It's well docu¬ 
mented, but I had little incentive to read 


the FastTRAP documents. Someone at 
MicroSpeed got fascinated with fonts 
and desktop publishing packages, and, 
not content with having named their 
product FastTRAP, they proceeded to 
put most of the text in a thin, light sans- 
serif typeface, while the word Fast¬ 
TRAP is always set in a larger font and 
boldfaced wherever it appears in the 
documentation. It appears quite often, a 
dozen times on each page. They also 
played other games with fonts and bold¬ 
facing. The result is so incredibly ugly 
that you’d have to see it to believe it. Cer¬ 
tainly, I had no desire to read it. 

If you get past the unaesthetic typogra¬ 
phy, the FastTRAP documents do tell 
you quite a lot. Also, once you start get¬ 
ting used to it, FastTRAP may very well 
be easier to use than a mouse. 

My original intention was to discon¬ 
nect the mouse and substitute FastTRAP 
for a month, after which I’d know which 
I preferred. 

Alas, the test didn’t get made this 
month. Too much work piled up; enough 
that I just didn't have time to learn Fast¬ 
TRAP—and it does take some learning. I 
normally use Logitech’s Point editor as 
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Only one supplier of color monitors offers the widest 
selection of features and operating flexibilities in the market 
today 

That company is Mitsubishi Electronics. 

Mitsubishi® delivers the reliability and performance 
that can meet your color information display requirements 
today as well as tomorrow Larger screen sizes, truer colors, 
and optimum resolutions make your work easier—and for 
more productive. 

Whether your requirements call for fixed-frequency 
graphics standards, like EGA and VGA, or multiple- 
frequency performance, Mitsubishi has the color monitor 


with the resolution and size to fit your specific needs. This 
includes the Diamond Scan Series of 14*, 16" and 20" auto¬ 
tracking monitors, some with microprocessor-enhanced 
programmable display settings. All at very competitive prices. 

To get a clear view of monitor quality and value, look 
to Mitsubishi. 

For product information or nearest authorized 
Mitsubishi Electronics sales representatives, please call 
1-800'556-1234^ ext. 54M. In California, call 1-800-441-2345, 
ext. 54M. Mitsubishi Electronics America, Inc., Computer 
Peripherals Division, 991 Knox Street, Torrance, CA 90502, 
(2131217-5732. 



And Value. 


XC1429C 

VGA Compatible 
540 x 480 pixels 



Mitsubishi 

Model 

Screen 

Size 

(Inches) 

Horizontal 

Scan Frequency (kHz) 

Mask 

Pilch 

(mm) 

Cnm 

pattbility/Resolutlon 

NTSC 

GGA 

EGA 

VGA 

Apple 
Mac VI 

IK* 

t 

im 

m mi 

tan 

IK* 
(64 Ufa} 

Std. 

Ext. 

Diamond Scan 14 
(AU Ml 301 A) 

14/13V 

157- 36 auto-tracking 

0.31 

* 

• 

• 

• 

• 

• 



Diamond Scan 16L* 
(HLB60STKJ 

wm 

30-64 auto-tracking 

0.31 




• 

* 

■ 

• 

• 

Diamond Scan 20A 
(HA3905ADK) 

20/19V 

15.7 ^36 auto-tracking 

0.31 


* 

* 

* 

• 

* 



Diamond Scan 2QL" 
(HL690STK) 

2wm 

30'MauKMrackmg 

0.31 




* 

* 

* 

• 

• 

XC1429C 

14/13V 

31.5 

0.28 




• 





XC141QC 

14/13V 

22 or 15.75 

0.40 


• 

• 






XC1430C 

14/13V 

22 or 15 75 

0.31 


• 

* 







‘Microprocessor-enhanced programmable display settings 


XD410C/XC1430C 

EGA Compatible 
640 x 350 pixels 


A 


MITSUBISHI 

ELECTRONICS 


• See us at COMDEX Booth #1128 

Mitsuinerii £ a teghaered iracfamark tn Miteubsh* Electric Carp., Ttrtya 

Screen images produced with permission from Ho following oornpanifls (tfatiomarted sottwsrts package name tafows company 
name) Autodesk. Inc. (AutoShixM; Compoterviaiifi Corporator* (Personal Oesyned,’ Computer Friends, tec (Modem Attist) 

" ~ J jndhfcft TteBe iDl Graphics. <rc, Microsoft Corpcradion (Exeat Harsorr 2 


SuperMac Software (FimiPaint}; 1 
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my general-purpose utility editor. Point 
not only requires a mouse, it’s not really 
happy unless the mouse has three but¬ 
tons. There are also a fair number of 
click-and-drag operations. 

While you can, on the fly, reprogram 
the FastTRAP center button from 
“sticky” to “same as left and right but¬ 
tons pressed simultaneously,” it’s a bit 
tricky to remember to do that each time 
you need to change modes. My first cou¬ 
ple of attempts to use FastTRAP with 
Point were near disasters; and while it 
was clear that I could, eventually, learn 
to use FastTRAP—and I might even like 
it—it was also clear that while learning I 
wasn’t going to get a lot of work done. 
Best to wait until next month. 
More then. 

Internal or External? 

Another unfinished bit is the installation 
of the Supra MegaDrive, an internal hard 
disk drive for the Atari Mega ST. The in¬ 
stallation itself went smoothly. The 
Mega ST isn’t all that easy to take 
apart—there are too many screws by 
half—but, if you’re at all used to muck¬ 
ing about with a computer, it’s no great 


task. Supra’s directions are sufficiently 
clear, and besides, it’s pretty obvious 
where everything goes. It didn’t take my 
son Alex an hour to install the drive and 
get the Mega ST back together. 

It works, too. You can boot off the in¬ 
ternal hard disk drive, and if there’s any 
difference in speed between the internal 
and external drives, I don’t know it. 

Unfortunately, we have not been able 
to get both drives working at the same 
time. The Mega ST will recognize either 
the internal or the external drive and 
boot off it; but it won’t recognize both. 
Since I have most of my programs stored 
on the external disk, this can be serious: 
how do I transfer those programs? One at 
a time with floppies? That would cer~ 
tainly give me a hobby. 

It’s probable that we’re doing some¬ 
thing wrong and there’s a way to make 
the Mega ST see both drives at once, but 
if so t we can’t figure it out. 

I also have a Supra t O-megabyte Sc¬ 
inch external floppy disk drive. That 
would certainly facilitate the transfer of 
programs from one hard disk to the 
other, Alas, we’ve been totally unable to 
make that work, I know it can be done 


because I’ve seen it in operation at 
shows, but I’m darned if I can do it. With 
any luck, we’ll have all those problems 
taken care of by next month. Meanwhile, 
if you have or are getting a Mega ST, you 
won’t have any problems installing and 
using your Supra MegaDrive, and it does 
save space. 

Unix for FCompatibles 

We have now spent two months experi¬ 
menting with Unix on the Zenith Z-386, 
with mixed results. 

First, it does work. You can, with con¬ 
siderable effort, install any of several 
brands of Unix—we tried Santa Cruz 
Operation Unix and Zenith’s Xenix—on 
the Z-386, and they work. Plug several 
user terminals into the system and you’ll 
have multiuser capability, and you can 
run all kinds of Unix software. Most of 
that software tends to be pretty vanilla 
compared to what’s available for DOS— 
I’m not terribly impressed with any Unix 
word processor, database, or spreadsheet 
I’ve seen—but you’ll be able to grep and 
use all the Unix utilities and system 
stuff. If you have special needs—multi- 

continued 
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For Anyone Who Considers 
Code A Four Letter Word. 


If you think writing program code 
is a dirty business, we have something 
to help you clean up your act. 

It's called Matrix Layout. Layout 
lets you create programs that do 
exactly what you want, quickly and 
easily—without writing a single line 
of code. Layout does it for you auto¬ 
matically, in your choice of Turbo 
Pascal, Turbo C, Microsoft C, Quick- 
Basic or Lattice C. And if you're not 
a programmer, you can even create 
programs that are ready-to-run. 

As the first true CASE (Com¬ 
puter Aided Software Engineering) 
development tool for the PC, Layout 
lets you write your programs simply 
by drawing an icon-based flow chart. 
They'll have windows, icons, menus, 
buttons, dialog boxes, and beautiful 
graphics and text. Like the Macintosh 
and the OS/2 Presentation Manager. 

And because Layout is so effi¬ 
cient, everything you create will 
work incredibly fast, even on stan¬ 
dard PCs with 256K and only one 
disk drive. To top it off t all your pro¬ 
grams will feature Layouts auto¬ 
matic mouse support, sophisticated 
Hypertext functions, and decision 
handling. 

The full Layout package also 


comes with three additional programs: 

Matrix Paint is a professional 
paint program that comes with a full 
palette of high-powered graphics 
tools, plus scanner support. And any 
picture or symbol that you draw or 



2 . Matrix Layout creates 
the program code. 

3, Your program is complete. 



LAYOUT 


scan into Paint can be included in 
your program. 

Matrix Helpmaker allows you 
to include an electronic manual in all 
your programs. Context-sensitive help 
windows, a table of contents, index¬ 
ing, and the convenience of Hypertext 
functionality can now become a part 
of everything you create. 

Finally, Matrix Desktop gives 
you the ability to organize your files 
and disks in a very Macintosh-like 
easy to see, easy to use way. 

What's the cost? At just $149.95 
for the entire package, Layout speaks 
in a language you’ll love to hear. 
Especially with our free customer 
support, no copy protection, and a 
30-day money-back guarantee. 
Video Tape Offer 

Our new demonstration video¬ 
tape graphically illustrates how the 
many features of Matrix Layout will 
make a difference in your life. Call 
1-800-533-5644 and order your VHS 
copy now (just $9.95 for shipping 
and handling, credited against your 
purchase). In Massachussetts,call 
(617) 567-0037. 

Do it today. Because once you 
see what Layout can do for you, we 
think you'll swear by it. 

! 
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Matrix Software Technology Corporation * One Massachussetts Technology Center» Harborside Drive - Boston, MA 02128 -1617) 567-0037 


Matrix Software^ UK * Plymouth, England * 7%*363 * Matrix Software. Belgium * tjeklenaakscbaan476*3030 Leuven * 016202064 
Tlie following are registered and unregistered trademarks of the companies listed: Matrix Layout, Matrix Paint, Matrix Hdpmaker. Matrix Desktop, 
Matrix Software Technology Corporation: Macintosh, Apple Computer, tnu.. OS/2 Presentation Manager, International Business Machines Corporation. 
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Brilliant Color Output With IBM* Compatibility 

If you Ye looking for an easy-to-use color printer that delivers fast, high 
quality color output, with full IBM compatibility, look at the G330-70 from 
Mitsubishi Electronics. 

A built-in video interface enables the G330-70 to create a permanent 
copy on glossy paper or transparency film of any image viewed on your 
computer monitor. 

With 150 dots per inch resolution, the G330-70 is Ideally suited for 
presentation graphics, paint-type graphic art and PC CAD. It operates 
smoothly in several PC environments, including the IBM PC/XT/ AT and 
compatibles, IBM PS/2™ or the Apple® Macintosh™ II. The G330-70 can 
print the screen displays from popular graphics boards, including CGA, 
EGA, VGA and Mac II. 

For fast, bold, brilliant color output directly from your monitor, specify 
the Mitsubishi® 0330-70. At a suggested retail price of $5900, the G330-70 
offers the most convenient method for high quality color output. 

For product information or nearest authorized 
Mitsubishi Electronics sales representatives, please 
call 1-800-556-1234, ext, 54R. In California, call 
1-800-441-2345, ext. 54R. Mitsubishi Electronics 
America, Inc., Computer Peripherals Division, 

991 Knox Street, Torrance, CA 90502, (2D) 217-5732. 


Tfa? G33Q-70 color ikermai 
transfer printer produces a 
full-color 8^ H x 11"page or 
erartfp<iTCTicy in about SO secotiiis. 


See us at COMDEX 
Booth #1128 


© 1SBB Masubtshi Electronics America. Int 

Miteubsh; is a registered trademark ar Etecinc Corp. Tokyo. 

IBM sa regi-slraed battemark olhtofriatlofaJ'Buaness^chinfig CnrfKMlion 
App*jt&a registered trademark al Apple Osmpgier. |jic 

Images printed wih permisskxi from tfie fciawingi ocmparws ftiaifemarked soAware package name foikms company name)- 
TTiree i D i Graphics, Inc ZSofi Corporation {PC Pawtbtush Aidrctesk. Inc fAufeiSftacfeJ. 
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user real-time access to a big database is 
the example that comes instantly to 
mind—Unix may welt be what you need. 

Of course, you may also need more 
than an 80386-based computer can give 
you. I’m told that the fastest Unix 80386 
system is a Cheetah. This is because 
multiuser systems tend to unduly Stress 
cache software, and with enough users 
making enough calls, the raw hardware 
governs. A 25-MHz Cheetah 386 with a 
Priam 330-megabyte hard disk drive is 
an awesome thing to behold, but if you 
hang enough users on it, you can over¬ 
whelm that, too. My point is that if you 
just like Unix, you can certainly get it in 
an 80386 computer; but if you have busi¬ 
ness requirements that demand Unix, 
youTI need better professional advice 
than I can give you. 

Once you have Unix set up, you can in¬ 
stall Locus Merge 386, a program that 
lets you run DOS under Unix. It won’t be 
cheap, and the installation isn't simple. 
Alex, who studied computer science at 
the University of California at San Di¬ 
ego, tried three times, and eventually we 
brought in our friend David Butterfield, 
who wrote a good part of the Locus pro¬ 


gram. Even he had difficulties, mostly 
with the hardware configuration. For ex- 
ample, you cannot run Unix with the Ze¬ 
nith Z-448 video board and the ZCM- 
1490 Flat Technology Monitor. Unix 
wants a fairly vanilla EGA board if 
you're to have color in DOS* 

However, they did get the Locus pro¬ 
gram running, and it did run most of my 
favorite software. We had Q&A, Quat- 
tro, Sprint, Expert 87, and some other 
stuff going. Most of The Norton Utilities 
worked. Games and graphics programs 
that write directly to the screen were a 
pain; some worked, and some didn’t* 
Unix doesn’t really like or understand 
color, or at least that’s my conclusion. 

The thing is, it did work at least as well 
as OS/2’s compatibility box, except that 
you can run a number of DOS programs 
at once. 

On the other hand, it was slow. Not 
painfully slow, but certainly slower than 
Fm used to with the Z-386. And we 
couldn’t get it to access a CD-ROM, 

We also discovered that Unix doesn’t 
really do multitasking. Before anyone 
gets excited, let me explain. One com¬ 
plaint I have about Q&A is that while I 


don’t often need multiple windows, I 
sometimes do, and Q&A doesn’t have 
any. Under DESQview, that’s no prob¬ 
lem. I just open two Q&A DESQview 
windows. When I tried that with Unix, 
even though I was only one user, I got a 
message saying that I’d have to buy the 
network version of the program. Unix 
apparently thinks multitasking is only a 
special case of multiusing, and it net¬ 
works those tasks. 

My conclusion is that if you want to do 
it, you certainly can use Unix instead of 
OS/2, DESQview, or VM/386. If you 
have good and compelling reasons to do 
that, it’s worth investigating. 

I don’t have any such reasons, and I 
needed the Z-386, so last week we refor¬ 
matted the drive and installed DOS. 

DOS 4,0 

This is another unfinished project. We 
got a vanilla IBM DOS 4.0 to work, more 
or less, on the Z-386; but there are a lot of 
incompatibilities. As an example, The 
Norton Utilities don’t work. Norton says 
they already have a patch to take care of 
that, but I haven’t got it yet. 

continued 
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We had glitches with mouse software, 
Pd hoped that DOS 4 + 0 would make it 
simpler to use a CD-ROM, but so far I 
haven't got a CD-ROM reader to work 
with it at all, Fve had some troubles with 
the WORM drive, too, 

Priam says they think 4.0 will work 
all right with their 330-megabyte drive, 
but they're not sure, and in any event 
they'll have a version of their enhanced- 
small-device-interface (ESDI) control¬ 
ler software tested with 4,0 by the time 
you read this column. Other colleagues 
have told me of odd glitches they've 
experienced. 

Zenith says it will have its own brand 
of DOS 4.0 Real Soon Now. Meanwhile, 
IBM is famous for collecting all the 
problems experienced with a new release 
of DOS and putting out an update; I sus¬ 
pect that about the time you read this, 
you’ll be able to get DOS 4*01. My ad¬ 
vice is to wait for it. 

Noise and Modems 
Chaos Manor used to be famous for line- 
noise problems. We didn’t know whether 
it was the internal wiring or our local 
phone connection; but when I first began 


logging onto BIX, I was driven half batty 
by noise. 

All that went away when we installed a 
USRobotics Courier HST 9600-bit-per- 
second modem. Indeed, the improve¬ 
ment was so dramatic that I thought the 
OmniTel 2400-bps internal modem Fd 
been using had failing chips. Anyway, 
for months now I’ve had no line-noise 
problems, and I’ve gotten used to reliable 
communications at 2400 bps (for BIX) 
and up to 9600 bps to bulletin boards. 

Then, suddenly , my Courier HST be¬ 
gan to do odd things* It would turn on the 
phones, or the little red lights would 
flash—when I wasn’t even using the 
modem. Fd get strange noises from the 
speaker. It would dump me out of com¬ 
munications, sometimes locking up the 
machine so I had to reset. All the prob¬ 
lems would be cured if I turned the 
modem off and back on, but then they’d 
come back again. 

It didn’t take a lot of that to be intoler¬ 
able. Clearly, something had to be done. 
The simplest thing would have been to go 
get Roberta’s Courier HST and install 
that; but I’ve had a SupraModem 2400 
sitting here unopened for some time, and 


this seemed a good opportunity to test it. 

The SupraModem 2400 is smaller 
than the Courier HST. There are no set¬ 
up switches; the only control is an on/off 
switch. There are, of course, the usual 
flashing lights. 

The manual is well organized and ex¬ 
plains everything, but in fact 1 didn’t 
have to use it. I didn’t do anything but un¬ 
plug the Courier HST’s power supply— 
the SupraModem 2400 uses different 
voltages than the Courier HST—and con¬ 
nect the SupraModem 2400 where the 
Courier HST had been. Then I logged 
onto BIX without making any adjust¬ 
ments in software. Everything worked, 
in that I certainly was able to connect to 
Tymnet and thence to BIX. 

The problem was that my line noise 
was back, in spades, with big casino, I 
even had trouble logging onto BIX; I kept 
getting line noise in my password, so 
1 had to try three times. Once on BIX, 
I was able to read most messages, but 
there were frequent bursts of garble. 
Then I tried to upload something with 
XMODEM. Fd get started, but before 
the whole file could be transmitted, the 

continued 





TO BUYAM00SE-TRAK 


Count them. With MOUSE-TRAK, 

I five fingers do all the work. Because 
it uses trackball technology, input 
and precision control is aL your 
fingertips, not your elbow. . 

With CAD. Desktop jf 

Publishing or Spreadsheet 

applications, MOUSE-TRAK is easier, faster, more 
relaxed and a lot more comfortable to use than 
ordinary input devices. 



_ MQUSE-TRAK OFFERS YOU OPTIONS 

2 or 1 buttons — speed contra] — Mutiipk Interfacing 

MOUSE-TRAK is stationary. Only the highly 
efficient trackball moves, eliminating tiresome 
arm and wrist movement. You can operate 
MOUSE-TRAK in your hand, even sit back 
with it on your knee. It plugs into your 
computer and needs no additional power supply. 

User definable input keys are in casier-to-use 
locations. The uniquely patented shape has 
been developed through 
rigorous ergonomic 
studies of hand 
sizes and 
finger geom 
y etry. Made 
t in the U.S., 

MOUSE-TRAK 


l 


is already in use by the military in planes, subs and tanks. 
Engineers at IBM™, Texas Instruments™ and Motorola™ are 
also using MOUSE-TRAKS. 

MOUSE-TRAK carries a money 
back guarantee. If you don’t 
m tike using MOUSE-TRAK 

I within 30 days, we’ll 

refund your money. 

And, if you do like #H| 

|I| it, we’ll give you $10 
i i; for your old mouse. 

MOUSE-TRAK 
m ranges in price from 

If $139-$ 189, 

Call us toll- 
free for the 

Af complete story 

A on MOUSE- 

TRAK and the name of a dealer near you, 
V Our new brochure is available upon request. 



MOUSE‘TRAX combines mouse inter- 
face technology with the convenience 
and precision of a tracking ball , There's 
no wasted motion or time. 



1 - 800 - 533-4822 

(in Texas 214-494-3073) 




M2! Benton Strrri, 6nrW. Ttxw 75042 USA. Telefax 2f4^<M^I59 


1 Mmomla are re tillered trademarks 1 4 l^tlr respective compaaies. 


MOUSE-trCAtt is a regnlcrrd trademark tlf TTAC Systems. //If 
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FAST MASTER” III 

XT Turbo Professional Model 

56 Reasons why this is THE system you should buy! 


t1 20 Meg 

11 Hard Disk {Hidden) 


Amber 

1 Hi-Res TTL 

Monochrome Monitor 


12 Power on Light 

13 Power Switch on Front 

2 Tilt & Swivel Base 

, , Two Available 
H Halt Height Mounts 



Twelve Function 
Keys 

Click or Non 
Click Key Touch 
Your Choice 


Hard 
3S Disk 


. Intel aose-2 
Microprocessor 

8037-2 Coprocessor 
W Socket 


ISO Watt 
41 Switching 
Power Supply 



640K 
BAM 


47 Speaker 


Nickel Plated 
Case 


Floppy Disk 
46 Controller 


Proper Label with 

Serial Number and 25 Optional , _ 
Date Code 2fld Serial Port 


Air Cooling 

Fan 32 


RS232 Joystick 
Serial Port 

Pori TTL Monographics 

2fi 2 $ or RGB Color Output 


Factory 
1,0, Code 33 



so 115/220V 
3 Power Input 


27 « a , fa . <le, o . m Bus Mouse 

Printer Pori 29 Port 


51 Standard or AT Jr. Case 52 30-Day Money-Back Guarantee 

54 46 Hour Bum-In Testing 55 FREE Utility Software 


53 2 Year Limited Parts/Labor Warranty 


56 All This for only $ 997 °° 



Speeds 4.77 to 25 MHz 


About CORTEX Corporation 


When you're looking for Personal Computers, peripherals, accessories, or 
supplies at the best price available 'PLUS' the priceless support you just 
can't get from the warehouse stores .. . CORTEX is the place. 


When you are tired of being "sold" something, we invite you to a refreshing 
break, Contact us today Our experienced staff Is dedicated to consistency, 
courtesy, and reliability. Our philosophy is to provide you with the product or 
service thal not only fits your budget, but also your requirements. We feel you 
should get whai you're looking for without paying for unnecessary extras. 


You must have VALUE, You deserve to be helped by a professional 
organization instead of a professional salesperson Our staff is made up of 
computer professionals, engineers, and technicians who absolutely MUST 
help you gei the mosi for your dollar. 


Corporate RO.s 
Government Agencies 
Universities 


/ 


WELCOME 


CORTEX CORPORATION 

1-800-458-1740 

Tech Support 1-612-888-8693 
9401 James Ave. S., Bloomington, MN 56431 
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operation would abort. This happened 
three times. 

I tried everything. I hung up and di¬ 
aled again; that sometimes cures noisy 
connections. Not this time* I waited for a 
while before trying once more* Same 
thing* I won’t say the noise was worse 
than I’d had with the OmniTel modem, 
but it sure wasn’t any better; 

Nothing for it then, I thought* I went 
down and grabbed Roberta’s Courier 
HST and brought it up* I plugged it in. 


Lights flashed in crazy patterns. The 
speaker made funny noises. 

Of course, you’ve guessed what hap¬ 
pened. When I swapped my Courier HST 
for Roberta’s, I didn’t bother exchanging 
power supplies. Why should I? Nothing 
ever goes wrong with power supplies. 
Only this time that wasn’t true. When I 
went down and got her power supply, 
both her and my Courier HST worked 
fine* 

A quick call to USRobotics technical 


support got an expression of surprise, 
and an offer to send a new power supply 
right away. That came two days later, so 
now both modems are back in use. While 
it was coming, Roberta used the Supra- 
Modem 2400, She had line-noise prob¬ 
lems, too. Perhaps not as bad as I had, 
but bad enough. When she went back to 
the Courier HST, the noise went away* 

I took the SupraModem 2400 to a dif¬ 
ferent part of the city and connected it to 
a portable. It worked fine; there was no 
noise. Back here, though, the noise over¬ 
whelms it* 

The moral of the story is that if you’re 
lucky enough to have good, quiet, and 
clean phone connections, you can get 
away with inexpensive modem equip¬ 
ment; but if you generally have noisy 
connections, you 11 need something a lot 
better* l don’t know what technology 
USRobotics uses to let the Courier HST 
deal with line noise, but I do know it 
works. 

Highly recommended. 

Internal vs. External 

It’s always a dilemma. When there’s a 
choice of auxiliary systems, do you get 
the internal or the external version? 

I used to favor internal systems, on the 
grounds that they don’t take up room on 
the desk and they eliminate the clutter of 
cables and power cords. 

Now, I’m not so sure. First, I had 
problems with an internal modem. Not 
only did it take up a slot, but sometimes 
the only way to reset a modem is to turn it 
off. Once in a while I like to change 
phone lines, and if your system sits on the 
floor in a tower configuration, as mine 
does, it’s a lot easier to reach the back of 
the modem on the desk than to get down 
on the floor behind the computer. Fi¬ 
nally, it’s a lot easier to hear the external 
modem’s speaker. On balance, then, ex¬ 
ternal is probably better for a modem. 
Then there’s WORM drives* I started 
with Maximum Storage’s APX-3200 ex¬ 
ternal WORM. I really like this, so when 
I put my big Cheetah development system 
together, I built in the internal version. 
Now, Fm not sure at all* 

When you insert a new cartridge into a 
WORM drive, sometimes the drive 
latches aren’t in the proper place. The re¬ 
sult is that the drive rejects the cartridge. 
The manual says that when that happens, 
you should turn off the WORM drive, 
press and hold the eject button, and while 
holding down the button, turn the drive 
back on* This will restore the heads and 
latches to their proper place. 

I’m sure I read that, but I forgot it. It’s 

continued 
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and Compare Our Quality and Prices 

Our Standards Are Their Options 


IEEE 12 MHz 286 

EGA Color System $1850 

• Samsung 14” EGA Color Monitor • 12 
MHz PC-AT Computer • Baby AT Case 
with Key Lock, Turbo, Power and Hard 
Drive LEDs • Everex Enhanced Auto 
Switch EGA Card 640 x 480 • Intel 80286 
CPU • Multi-speed 6/8/10/12 MHz • Key- 
tronics 101 Enhanced Keyboard • 640k 
Memory Expandable to 1 Meg ♦ 200 Watt 
Power Supply • Seagate Model ST251 
42+ Meg Hard Disk Drive • 5%“ 1.2 Meg 
Floppy Drive * Western Digital 2 Hard 
Disk and 2 Floppy Controller with 
Cables • Serial / Parallel & Game 
Port • Complete Operations Manual 

• 80287 Math Co-Processor Slot • One 
Year Warranty 

With EGA Multisync (Analog) ..,. .$1950 

With Monochrome + 40 Meg (ST-251) .... $1450 
With Monochrome + 20 Meg {ST-225) .,,. $1350 



286 16 MHz 0 Wait State 
Running at 21.0 MHz 


IEEE 16 MHz 286 

EGA Color System $2250 

• Running at 21 MHz • 0 Wait State 

• Samsung 14” EGA Color Monitor 

• 16 MHz PC-AT Computer • Baby AT 
Case with Key Lock, 1\irbo, Power and 
Hard Drive LEDs • Everex Enhanced 
Auto Switch EGA Card 640 x 480 

• Intel 80286 CPU • Multi-speed 8/16 
MHz • Landmark Test of 21 MHz 

• Keytronics 101 Enhanced Keyboard 

• 1 Meg Memory Expandable to 8 Meg 
on the Motherboard • 200 Watt Power 
Supply • Seagate Model ST251 42+ 
Meg Hard Disk Drive • 5V4” 1.2 Meg 
Floppy Drive • Western Digital 2 Hard 
Disk and 2 Floppy Controller with Cables 

• Serial / Parallel & Game Port • Com¬ 
plete Operations Manual • 80287 Math 
Co-Processor Slot • One Year Warranty 

With EGA Multisync (Analog). .$2350 

With Monochrome + 40 Meg (ST-251) .... $1850 
With Monochrome + 20 Meg (ST-225) . *** $1750 


IEEE 20 MHz 386 EGA Color System $2995 


• Samsung 14” EGA Color Monitor • 20 MHz 0 Wait State Computer * Everex 
Enhanced Auto Switch EGA Card 640 x 480 * AT Case with Key Lock, Turbo, Power 
and Hard Drive LEDs (Tower Case available, see below) • Intel 386-20 CPU (not a 
386-16) * Keytronics 101 Enhanced Keyboard * 1 Meg Memory • 220 Watt Power 
Supply • Seagate Model ST251 42+ Meg Hard Disk Drive • 5Vi” 1.2 Meg Floppy 
Drive • Western Digital 2 Hard Disk and 2 Floppy Controller with Cables * Serial / 
Parallel & Game Ports * Math Co-Processor Slot • Complete Operations Manual 

* One Year Warranty 


386-20 MHz EGA Tower Case 40 Meg (ST-251). 

386-20 MHz EGA Multisync (Analog) 40 Meg (ST-251) 


386-20 Mhi EGA Tower Case 80 Meg (ST-4096 28 ms) .... 

386-20 MHz EGA Multisync Tower Case (Analog) 80 Meg (ST-4096 28 ms)_ 

AH Systems Also A variable with VGA 






vv 


To Order, Call: 

1 - 214 - 931-3777 


$3195 

$3295 

$3495 

$3595 



ieee, inc. 17120 Dallas Parkway • Suite 212 • Dallas, Texas 75248 

TERMS: One Year WamnEy (12 months parts f 12 months la her}. day money-back guarantee (excluding shipping charge}- We accept Visa. MasteiCird, Discover [add forcredii cards), cashier's check, money aider, wire transfer and personal 
checks (personal checks, please allow 10 working days to dear). Shipping and Insurance extra. Prices and a vuilability subject to change without nolice. IEEE reserves the right to sub!ttitiiitet(iiivakniorbcricr product No COD's accepted. 15% restock¬ 
ing fee on unauthorized returns. IBM XT/AT are trademarks of IB M Corporation. HOURS: (Central Tlme>9 a. m, ra 7 p. m. Monday through Friday, 9 a.m. ro5 p.m. Saturday. MEMBER DALLAS CHAMBER OW COM MERCK 
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BEST BUYS ON THE MABKET! 


8028612 


ZERO WATT STATE 
Mt 


~ * COMPLETE 
ZOmB EGA SYSTEM... 


• 80254-12 (12/6) CPU 

• S12K {EXPANDABLETO 1 MEG), SO N5 

• 1.2MB FDD 

• 20MB HDD (ST-225) 

• WhDp CONTROLLER C2 FDD. 2 HDD) 

• EGA CARD W/AUTO SWITCH 

• 14' EGA COLOR MONITOR 
w/TILT A SWIVEL BASE 

• SERIAL PARAU.EL PORT 

• CLOCK CALENDAR 
w/BATTERY BACKUP 


• TURBO SPEED * RESET BUTTON 

• 200W POWER SUPPLY 

• 101 ENHANCED KEYBOARD 

• 6-16 BIT. 2-8 BIT SLOTS 

• 80287 MATH SOCKET 

• OS/2 COMPATIBLE 

CHOICE OF CABINET 
A FULL {211 x 16.5'W x 6'B) 

A COMPACT (14.5"W x 161 x 7"H) 


12 MHz ZWS SYS 

20 MB 

ST-225 (65MS) 

40 MB 

ST-251 MOMS) 

40 MB 

St-2S1-I(28MS) 

80 MB 

ST-409* (28MS) 

EGA SYS 

$1595. 

$1760. 

$1660. 

$2050. 

VGA SYS 

W/MULT15CAN MONITOR 

$1860. 

$1995. 

$2095. 

$2285. 




JU 


MONO SYSTEM 
w/20MB HDD 

• SO86-2 8 MHz CPU W/640K RAM 

• 20MB HDD W/CONTROLLER 

• 360KB FLOPPY DISK DRIVE 

• MONO G CARD (720 x 348 RES) 

• 12" TIL AMBER MONITOR 

• SERIAL. PARALLEL. CLOCK CALENDAR 

• 101 ENHANCED KEYBOARD 

• FRONT RESET SWITCH 

• POWER, TURBO LED 


80386 


SYSTEM 

W/40MB HDD 

• 32 BIT 80386-16 (20 MHz OPTION) 

• 1 MEG RAM (SONS) 

• 40MB HDD • 1.2MB FDD 

• 20OW POWER SUPPLY w/DESKTOP CASE 

• MONO G CARD W/14 H TIL FLAT MONITOR 

• SERIAL PARA LIE L, CLOCK CALENDAR 

• 32KB (4-8 SR A Mi) CACHE MEMORY 

• 1-32 BIT (MEMORY), 5-16 BIT 8 
2-8 m SLOTS 

• RELOCATABLE EGA ft BIOS TO RAM 




CALL FOR OTHER CONFIGURATIONS! 

MONKS, INC. 


Since 1976 


VISA/MASTIRCARD ACCETIED 

1 - 800 - 545-9777 

1 YEAR WARRANTY - TARTS & LABOR 
ALL ITEMS IN STOCKI 

Prlcci BJuJcci fa chctngo nplloo COP jogufttvi coffr 


MAIN OFFICE (21 3 } 644*1 1 40 

12603 S CRENSHAW BLVD 
HAWTHORNE. CA 90250 M-F 8:30-5:30 

ORANGE COUNTY ( 714 ) 536*0926 

10BW KATEILA AVE 

ORANGE. CA 92667 M-F 10-6 SAT 10-5 
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my practice to back up new work onto a 
WORM cartridge. I have several of 
them , one of which is the master backup. 
That isn't normally in the machine. I 
keep it in a desk drawer, and periodically 
I swap it for one that's kept in a safe- 
deposit box* A few days ago, T had an as¬ 
sistant make the swap. When 1 inserted 
the new cartridge into the drive, it 
wouldn't latch. The cartridge ejected. I 
poshed in again, and out it came again. I 
did this several times, and the final time 
I used too much force. The cartridge 
went in and stayed all right, but the drive 
made horrible mechanical grinding 
noises. 

At this point, 1 had to turn off the 
power to my machine. It's the only way 
to turn off the power on an internal 
WORM. Alas, when I turned the ma¬ 
chine back on, the grinding noise started 
again. 

The upshot was that I removed the in¬ 
ternal WORM to examine it. I couldn't 
see anything wrong, but clearly it wasn't 
working properly. I said a little prayer 
and used forceps to pull the cartridge 
out. Then I connected the external 
drive—Maximum Storage's controller 


has both internal and external connec¬ 
tors, so I didn't have to change controller 
cards—and turned things on, this time 
holding down the eject button when the 
machine powered up. Then I inserted the 

Maximum Storage 
WORM can be accessed 
through LANtastic. 

cartridge I'd retrieved. 

It all worked fine. Nothing wrong with 
the cartridge. Probably what's wrong 
with the internal drive is something very 
simple. It's beyond me, though, so I've 
sent it back to Maximum Storage. Mean¬ 
while, the external drive works fine. 

However, the incident got me to think¬ 
ing, and now I’m inclined to prefer the 


external drive anyway. I can get several 
controllers, install them in different ma¬ 
chines, and carry the external drive—it's 
about the size of a shoebox—from one 
machine to another when it's backup 
time. For that matter, though, the Maxi¬ 
mum Storage WORM can be accessed 
through LANtastic, and probably any 
other PC network. 

The main thing is that if you have an 
external drive, it’s no trouble to follow 
the recommended procedures for reposi¬ 
tioning the latches and heads. With an 
internal drive, you have to turn off ma¬ 
chine power. I've suggested to Maxi¬ 
mum Storage that they might want to put 
a power switch on the face of the internal 
unit, and they're considering that. 

I still say that anyone who's serious 
about the value of work done on a com¬ 
puter is insane not to get a WORM drive. 

Minor Glitch 

Recently, I backed up my entire Priam 
330-megabyte drive to a WORM. Of 
course, the Priam drive wasn't full, but I 
did have files in drives C through I inclu¬ 
sive. What I did was insert a fresh car- 

continued 
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You can hear footsteps running 
on steel. Shouts in a strange 
language. Echoes. 

Where are they you 
wonder. What is this 
Battle Station? 

Casey clicks off the 
safety on her Hyper- 
Uzi. It thrums to life. 

Tbnsion. 

You flip down 
your helmet. The 
world goes suddenly 
quiet. Your temples scream. 

The radar in your helmet 
flashes with color. “Here 
they come...” 


You Started as Raw Recruits. Five 
eager faces who thought Interstellar 
Patrol was cake. You teamed fast. 


Circle 119 on Reader Service Card 


lb Order: VISIT YOUR RETAILER, orcatl 
800*2464626 from US or Canada, Sam —6pm 
PST for YIRA/MC orders, or mail check (USD or 
VTSA/MC #,cardholder name, and «tp. dale to: 
Electronic Arts Direct Sales, £0- Bos 7530, Son 
Mateo, CA 94403, Tandy/IBM vemiona: *49.95 
faro!//; S54.9G for 3^dus|-jwk, Add *3 
forahlppIn^lmiidllEhg. CA residents add 6.5% 
sales tax. Al Low l-S weeks for delivery. Thanks. 


Sentinel Worlds I: 
Future Maiie 

Science Fiction Mystery 
Role Playing Game 
Designed by Karl Builer 


ELECTRONIC ARTS* 


Then, Disaster A dispute between 
colonists. A mysterious vision, fitoody 
cluespoin ted to the sky. 


Surrounded in Hyperspace. Frien d¬ 
lies in Yellow, Targets in Red. Elec¬ 
tronic fireblossoms. 
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Subscription 

Problems? 



We want 
to help! 


If you have a problem 
with your BYTE 
subscription, write us 
with the details. We'll 
do our best to set it 
right. But we must 
have the name , 
address, and zip of the 
subscription (new and 
old address, if it's a 
change of address). If 
the problem involves a 
payment, ie sure to 
include copies of the 
credit card statement, 
or front and back of 
cancelled checks. 
Include a "business 
hours" phone number if 
possible. 

BYTE 

Subscriber Service 
P.O. Box 7643 
Teaneck, NT 07666-9866 


Items Discussed 


Courier HST ..$995 

USRobotics 

8100 McCormick Blvd. 

Skokie, IL 60076 
(312) 982-5010 

Inquiry 937, 


Locus Merge 386 

two-user version.......__$795 

multiuser version..$1595 


Locus Computing Corp. 

9800 La Cienega Blvd. 

Inglewood, CA 90301 
(213) 670-6500 

Inquiry 938. 

PC Pillow..,,...,.$14.95 

Universal Data Manufacturing Co. 

120 Interstate North Pkwy. E 
Suite 420 

Atlanta, GA 30339 
(800) 535-3282 

Inquiry 939. 

SpinRite .....$59 

Gibson Research Corp. 

22991 La Cadena 
Laguna Hills, CA 92653 
(714) 830-2200 
Inquiry 940. 


Supra MegaDrive 


30-megabyte... 

.$799 

40-megabyte.. 

.$995 

SupraModem 2400 ..... 

Supra Corp. 

1133 Commercial Way 
Albany, OR 97321 
(503) 967-9075 

Inquiry 941. 

.$179.95 

Vopt... 

Golden Bow 

2870 Fifth Ave., Suite 201 

San Diego, CA 92103 
(619) 298-9349 
(800) 284-3269 

Inquiry 942. 

..$59.95 

Word Exchange ... .... 

Systems Compatibility Corp. 
401 North Wabash, Suite 600 
Chicago, II60611 
(312) 329-0700 

Inquiry 943. 

..$69.95 


tridge—fresh on one side, anyway—and 
create directories named Cl through II. 
Then I logged onto C and reset the ma¬ 
chine, having first brought in AUTO¬ 
EXEC.BAT and CONFIG.SYS files that 
configure a hare system—no mouse 
driver, no SideKick or other memory- 
resident programs, nothing at all but the 
disk driver. 

Then I ordered XC0PY C: *. * M: \ Cl / s 
/ e. This copies everything from the C 
drive onto the Cl subdirectory of N, 
which is what my WORM drive happens 
to be. The / s tells XCOPY to create sub¬ 
directories if they don't already exist. 
The /e tells the program to create empty 
subdirectories as well. 

It's not strictly necessary to reset and 
create a bare system before you use 
XCOPY, but it may be wise. There's 
growing evidence that some memory- 
resident programs interfere with XCOPY 
in unpredictable ways. Also, XCOPY 
reads everything it can into memory be¬ 
fore it starts writing; the more memory 
the system has available, the faster 
XCOPY operates. 

I copied the C partition to the WORM 


Cl directory and D to D1 without a 
hitch; but when I copied the E drive, I got 
read errors. XCOPY lists each file as it 
reads it, so it was possible to see which 
file couldn't be read. Also, XCOPY of¬ 
fers you the choice of retry, ignore, or 
abort. I hit the R key for retry. That 
didn't work. 

After a few more attempts, I wrote 
down the name of the file that XCOPY 
couldn't read and hit the / key for ignore. 
XCOPY went on down the list for a 
while, then it happened again. All in all, 
there were about nine read errors, all 
fairly close together. One of them was 
cured by retry. I told the system to ignore 
the others, first writing down the 
filenames. 

After the E drive was done, 1 went on 
to the others. There weren't any more 
errors. When I was all done, 1 went back 
to the E drive and used the DOS COPY 
command to copy all the files from my 
list into the appropriate subdirectories. I 
was able to do this with all but one of 
them; dearly, COPY is less sensitive to 
minor disk defects than XCOPY. 

continued 
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CHAOS MANOR 


SpinRite 

The one file I hadn’t been able to copy 
wasn’t important, so that was all right, 
but the incident was annoying. I recently 
got a copy of Steve Gibson’s SpinRite. 
This program supposedly lifts the data 
off your hard disk a track at a time, refor¬ 
mats the track, and puts the data back 
where it found it. SpinRite is said to cure 
disk problems before they get acute. It’s 
also supposed to significantly speed up 
your hard disk operations. I’ve heard 
very good things about it. 

SpinRite is easy, if a bit tedious to use. 
I first aimed it at the C drive of my ESDI 
Priam hard disk drive. SpinRite trundled 
a while and told me there was nothing 
wrong with the disk. Ditto with D. 

At E, it said it found problems. Since 
I’d just made a backup of the entire hard 
disk, this seemed a good time to test 
SpinRite, so I told it to go fix things. 

SpinRite trundled for a few moments, 
told me I had a Priam hard disk drive, 
and Priam says do not use SpinRite, and I 
should go read the documents (which, I 
blush to say, I really had only glanced 
through). The SpinRite documents say 
the same thing. Don’t use SpinRite with 


a Priam drive. That took care of that. 

I did try SpinRite on a generic AT 
clone, and it worked fine—that is, it said 
it found some soft errors and corrected 
them. Subsequent tests showed I hadn’t 

did try 

SpinRite on a generic 
AT clone, and it worked 
fine. 

lost any data, and subsequent diagnostics 
with SpinRite didn’t detect any more 
errors. Beyond that I couldn’t say, be¬ 
cause I hadn’t had any trouble with that 
system in the first place. 

As to the Priam drive, I got out Golden 
Bow’s Vopt program and ran VMARK- 
BAD against the E drive. I’ve previously 
recommended Vopt; if you don’t have it, 


you really ought to get it. Sure enough, 
VMARKBAD found about nine sectors 
it didn’t like. I told it to mark them so 
they’re not in use any longer. 

When IBM brings out DOS 4.01 and 
Priam certifies it as safe, I’ll probably 
reformat the Priam drive and start over. 
The WORM backup files will make that 
simple enough. Until then, when you 
have 330 megabytes to play with, what’s 
a few kilobytes of bad sectors, anyway? 

One More Conversion 
Steve Stirling and I are working on a sci¬ 
ence fiction novella that takes place in 
Larry Niven’s Man/Kzinn Wars se¬ 
quence. A few minutes ago, I got a disk 
from Steve with a new outline and a par¬ 
tial draft. 

Naturally, it was in WordPerfect. 

I could have read it into WordPerfect 
and written it out as ASCII, but I’d just 
done that; and I remembered a program 
called Word Exchange. 

Word Exchange works fine. There is a 
hitch: it translates only to or from Micro¬ 
soft Word, meaning that to get a Word¬ 
Star file, I had first to translate Steve’s 

continued 
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Pick your printer problem 
and well show you 
a solution. 



Check off your biggest frustrations 
with your printer, and we'll tell you 
about a state-of-the-art remedy 
from AEG Olympia. 

□ Poor quality print: 

Never send out a shoddy or 
unreadable document again. Let us 
show you what first class printing 
looks like on everything from a 
daisywheel to our Laserstar 6. 

□ Too slow: 

How does 240 cps on a 24-pin dot 
matrix sound to you? Or a laser 
printer that goes almost twice as 
fast? 

□ Hard to operate: 

We have 8 different models with 
simplified front-panel controls. 
Easy to learn. Easy to run. 

□ Clumsy paper handling: 

Too hard to switch between fanfold 
and single-sheet feed? How about 
a machine with Paper Parking that 
you don’t have to switch at all? 


□ Limited compatibility: 

Our printers can make just about 
any PC look good, from IBMs to 
Apples, and they'll run on all popu¬ 
lar software programs. 

□Too noisy: 

Shut your eyes, and you can’t tell 
whether our Laserstar 6 is on or 
not. 

□ Not enough fonts: 

We have 24-pin dot matrix models 
with 4 resident fonts, our Laserstar 
6 has 9, and for each you can get 
additional plug-in font cards. 

□ Too expensive: 

If you want price/value, look at 
our best selling dot matrix model 
NP 30. 

□ No support: 

Part of our “product" is our nation¬ 
wide dealer network. If you have 
questions about any AEG Olympia 
printer, the answers are only a 
phone call away. 


Tear out this page 

and mail it with your name and 
address to AEG Olympia, Dept. 
ADV, Box 22, Somerville, NJ 
08876-0022. Or if you’re in a hurry, 
call us at 1-800-999-6872. It's the 
first step to making your problems 
go away. 


Name Title 


Telephone 


Company 

Address 


City_State Zip 

984 


AEG 

OLYMPIA 
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file to Microsoft Word format, then from 
that to WordStar. Even on a fast 80386 
computer this takes time; but it does 
work, and his file is now saved in Q&A 
Write. One fair warning: it takes Q&A 
Write a lot longer than you expect to read 
in and translate WordStar files created 
this way. Don’t give up and reset just be¬ 
cause nothing seems to be happening. 

Word Exchange comes with a 50-page 
document, but you won’t need to read it 
unless your job is pretty complex. 


Mostly, the document lists program lim¬ 
itations. The program reads and writes 
ASCII, all flavors of Display Write, sev¬ 
eral versions of WordPerfect, Wang PC, 
Samna Word, WordStar, and Volks- 
writer. I haven’t tested them all, but it 
sure seems to work better than Sprint 
did. It’s painless, too. 

Winding Down 

I’m out of space, but there’s still an enor¬ 
mous stack of stuff here. There’s PC Pil¬ 


low: a keyboard-size cloth-covered board 
with padding under it. You put it on your 
lap and the PC keyboard (or even your 
whole laptop PC) on top of it, making 
things both more secure (because it’s less 
likely to slide off) and more comfort¬ 
able. I’m taking it with me on the train. 

There’s a new version of DESQview, 
as well as new DESQview interface tools 
complete with a debugger. Combine 
DESQview with the Phar Lap DOS ex¬ 
tensions, and you can have multitasking 
unbound by the 640K-byte limit, while 
running all your old DOS programs as 
well. This is a serious competitor to OS/2, 
and I’ll have more on it next month. 

There’s a whole slew of stuff for the 
Mac II, including both a facsimile board 
and a scanner; maybe I’ll have a fax at 
last. 

There’s Symantec’s GrandView, a 
worthy successor to Ready! and Think- 
Tank; GrandView is extremely powerful 
and easy to use; put it in a DESQview 
window, and you won’t know how you 
ever got along without it. 

The book of the month is Robert 
Wright’s Three Scientists and Their 
Gods (Times Books, 1988). The title is a 
bit of a misnomer; the book is an account 
of the beliefs and work of Ed Fredkin, 
F. O. Wilson, and Ken Boulding. Bould- 
ing, a Quaker, is the only one close to be¬ 
ing a traditionalist. I’ve known him for 
some years, and Wright does a pretty 
good job of presenting his views. The 
computer book of the month is by Mi¬ 
chael Banks, The Modem Reference 
(Brady, 1988). This will tell you all you 
need to know to get started and keep go¬ 
ing in computer communications. 

The game of the month is Earl 
Weaver’s Baseball for the PC. My base¬ 
ball fanatic son has spent half the time he 
isn’t actually watching baseball playing 
the game. Me, I’m still addicted to Em¬ 
pire. The PC version is all right, if a bit 
slow; it’s better on the Atari ST. Of 
course, if you have an Atari ST and you 
haven’t got Dungeon Master out of your 
system, nothing else counts. ■ 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers’ comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as “jerryp. ” 


IDEAS TRANSLATE 
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FO RMAT 


BIG 


dlfFerEriT 


* IT'S NICE TO KNOW 

;°?Th°tI ~iy?C™YOUR 

Boro;: IMAGINATION. 


Great ideas should 
look great on paper. 
The translation is easy 
with PCT£X®: the 
full implementation 
of Prof. D. Knuth’s 
revolutionary TLX 
formatting/typesetting 
program. It offers PC 
users the capabilites 
& advantages of 
professional typesetting. 

pcTLX gives you 
control—of design 
format, type & symbols, 
quality—for complex 


WITH 

PERSONAL 

INC 

To order or for information, call: 

415 / 388-8853 

or write: Personal TLX, Inc. 

12 Madrona Avenue 
Mill Valley, CA 94941 USA 

l x *lfcX n u rcgntLTed TM nf JYrvorwtt TtX. Inc 
TEX i* .tn Amrtwn Mathematical Society TM 
Munulactutcn' product mime* are their TM*. 


mathematical & 
engineering material, 
statistical tables or 
straight matter. 

So whether you’re 
writing the next starshot 
manual or the great 
American novel, 
depend on PCTLX for 
camera/publisher-ready 
manuscripts to be proud 
of, quick & simple. 

From Personal TLX, 
Inc., starting at $249; 
VISA/MC welcome. 
Satisfaction guaranteed. 


pcifeX FORMATTING/TYPESETTING SYSTEM • FINE TYPESET QUALITY from do! matrix or laser printers, 
or phototypesetters • A COMPLETE PRODUCT, includes • our specialty written PCTeX Manual that lets you use TeX 
Immediately • custom macro package' formats for letters, manuals, technical documents, etc. • the LaTEX document 
preparation system (with user's manual) macro package for article, book, report preparation • AMS*TeX. developed by the 
American Mathematical Society for professional mathematical typesetting • OUTPUT DEVICE DRIVERS available for 
Epson FX. LQ • Toshiba • HP LaserJet Series • Apple LaserWriter • Screen preview, with EGA. VGA or Hercules card 
• REQUIRES: IBM PC/XT, AT or compatible. DOS 2.0 or higher & 512K RAM; hard disk for printer drivers & fonts. 

This ad is typeset & composed utrq PCIfcX Bitstream* fonts a laser printer Logotype & Hack Backgrounds done phoOQraphcaOy 
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AW.. WHAT THE HECK! 



P jSgn^S^ \\. DesignCAD 3-D is a complete 3-Dimensional CAD system. It offers most, if 

n0t ^ eatures ^ ounc * on programs costing more than $3000! In fact, 

\\ PC Magazine says, “For a low-cost, self-contained 3-D package Design- 

CAD’s range of features steals the show. The package offers more than 
j /v/l S^ \\:. adequate features for a wide range of professionals and hobbyists alike.” 

\NJ 7 S Once again, American Small Business Computers has proved that you 

i ) don’t have to spend a lot of money to get quality software. DesignCAD 3-D 

m U provides features such as Shading, Solid Object Modeling, Hidden Line 

T V// Removal, Cross Sectioning capability, ability to output shaded drawings to 

^ laser printers, dot-matrix printers, or pen plotters, extensive file transfer 

- capability, all for only $299! No other 3-Dimensional CAD system can come 

close to providing the price/performance of DesignCAD 3-D. 

There is a very important reason to buy DesignCAD 3-D other than price: PERFORMANCE! DesignCAD 3-D provides complete 3-Dimensional drawing 
capabilities. It’s not a “warmed-over” 2- D program. DesignCAD 3-D allows you to draw any entity in 3- D space. This means, for example, that you can draw a curve 
in the shape of a spring. You can draw a circle or arc at ANY angle on ANY plane. 

DesignCAD 3-D up to - or -on 

screen. DesignCAD 3-D also extrusions linear, scalar, 

and circular. auto dimensioning ■ 

no course! 

DesignCAD certainly the system you ^ 

now own DesignCAD 3-D supports more than 200 dot-matnx printers, at high WF 

resolution. Designl AD 3-D supports more than 80 plotters, and most digitizers, 

mice, and graphics adapters available for “PC and PC Compatible” systems. 

Shaded and wireframe models can be output to the printer or plotter YOU own. 

DesignCAD 3-D provides the capability to read drawings from most other CAD systems ( DesignCAD/ProDesign II, AutoCAD's DXF, Hewlett Packard’s HPGL, 
and ICES). DesignCAD 3-D will also write GE, and POSTSCRIPT files. This file exchange utility is included at no extra charge, of course. 

DesignCAD 3-D does not require expensive graphics adapters and monitors - even shading can be done on ordinary displays, such as the Enhanced Graphics 
Adapter (EGA), Color Graphics Adapter (CGA) and Hercules Monochrome Adapter. DesignCAD also supports many of the ultra high resolution graphics 
adapters, with more hardware being supported daily. 

However, the best reason to buy DesignCAD 3-D is not the low price. It’s not the outstanding performance. It’s not the extensive hardware compatibility. The best 
reason to buy DesignCAD 3-D is for its amazing ease of use! 

What else do vou need to know about DesignCAD 3-D? Only this: “Included at No Extra Charge.” What is included at no extra charge? EVERYTHING! $299 
BUYS IT ALU 


DesignCAD 3-D 


Oh yes, we also market a 2-Dimensional version of DesignCAD 3-D with special drafting and design functions. Can they work 
together? Naturally... Our Mothers, Wives, and childhood Sweethearts would see it no other way! The price?... 
$299, of course! 

How do you get one? See your local computer store or dealer, or contact: 



•/.•American 

Small Business Computers, Inc. 

327 So. Mill Street • Pryor, OK 74361 
Phone: (918) 825-4844 Fax: 01-918-825-6359 
Telex: 9102400302 


Write or phone us for FREE DEMO DISK and information on DesignCAD 3-D and DesignCAD 2-D products. 
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Periscope’s New Version 4 


mmmGives you all the right stuff for debugging! No 
matter which model you pick, you have the 
same powerful software to help you track down 
hard-to-find bugs fast. 

Periscope’s hardware adds 
the power to solve the really 
tough debugging problems. 

The break-out switch lets you 
break into the system any time. 

You can track down a bug 
instantly, or just check 
what’s going on, without 
having to reboot or power 
down and back up. That’s 
really useful when your 
system hangs! The switch is 
included with Periscope 1, 

Periscope II, and Periscope III. 

Periscope I has a NEW board 
with 512 K of write-protected RAM, user-expandable to I MB, for the Periscope software. 

symbol tables, and all related debugging information. Normal DOS memory 
(the low r er 640K) is thus totally freed up for your application, and Periscope 
is protected from being overwritten by a run away program. The new 
board’s footprint is only 32K, so you can use it in PC, AT, and 386 systems 
with EGA/VGA and EMS boards installed (not possible with the previous 
, 56K board). It can also be used with Periscope III to provide additional 
I write-protected memory. 

Periscope III has a board w ith 64K of write-protected RAM to store the 
Periscope software and as much additional information as will fit. AND... 

The Periscope III board adds another powerful dimension to your 
debugging. Its hardware breakpoints and real-time trace buffer let you 
track down bugs that a softw r are-oriented debugger would take too long 
to find, or can’t find at all! 

The Periscope III hardware-breakpoint board captures information in real-time, so you'll find bugs that can't be 
found with a software-based debugger. 



The NEW Periscope I 
memory board keeps all debugging 
information out of the lower 640K Can be used in 
PCs. ATs, and 386s with both EGA /VGA and EMS boards 
installed The Periscope break-out switch enables you to 
recover from a hung system Included with Models I. II. and III 




Periscope’s software is solid, comprehensive, and 
flexible . 


It helps you debug just about any kind of program you can write... thoroughly and 
efficiently. 

Periscope's the answer for debugging device-drivers, memory-resident, non-DOS, and 
interrupt-driven programs. Periscope works with any language, and provides source andA>r 
symbol support for programs written in high-level languages and assembler. 

David Nanian, President of Underware, Inc. 2504 C page S manua^ & 

(of BRIEF fame) says this about the new 
Periscope Version 4: 

"Periscope has always been an unbelievable 
assembler-level debugger. Version 4 has 
turned it into a terrific source-level debugger 
as well. Aside from major enhancements like 
the source-level improvements, all the little 
changes make a really big difference, too. For 
instance, symbol lookups and disassemblies 
are noticeably faster, and highlighting the 
registers that have changed really makes life 
easier. Once again, Periscope has raised the 
industry standard for debuggers!" 



What’s New in Periscope 
Version 4: 

• View local symbols from Microsoft C 
(Version 5) 

• Debug Microsoft windows applications 

• Set breakpoints in PUNK overlays 

• Improved source-level support 

• Monitor variables in a Watch window 

• 80386 debug register support 

• Debug using a dumb terminal 

• PS/2 watchdog timer support 

• Use mixed-case symbols 

• set breakpoints on values of Flags 

• Much more! 

■ Periscope I includes a NEW full-length 
board with 512K of write-protected RAM; 
(user-expandable to 1MB); break-out 
switch; software and manual for 5695. 

■ Periscope ill includes break-out switch; 
software and manual for $175. 

■ Periscope II-X includes software and 
manual (no hardware) for 5145. 

■ Periscope III includes a full-length 
board with 64K of write-protected RAM, 
hardware breakpoints and real-time trace 
buffer; break-out switch; software and 
manual. Periscope III for machines run¬ 
ning up to 10 MHz with one wait-state is 
51395. 

Due to the volatility of RAM costs, prices on board 
models are subject to change without notice. 

REQUIREMENTS: IBM PC, XT, AT, PS/2, 
80386 or close compatible (Periscope 111 
requires hardware as well as software compat¬ 
ibility, thus will not work on PS/2 or 80386 
systems); DOS 2.0 or later; 64K available 
memory (128K at installation time); one disk 
drive; an 80-column monitor. 

Call us with your questions. We ll be happy 
to send you free information or help you de¬ 
cide on the model that best fits your needs. 

Order Your Periscope, 
Toll-Free, Today! 
800-722-7006 

MAJOR CREDIT CARDS ACCEPTED 


The 


Periscope 

Company, Inc. 


1197 PEACHTREE ST. • PLAZA LEVEL 
ATLANTA, GA 30361 ' 404 / 875-8080 
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EXPERT ADVICE 


APPLICATIONS PLUS ■ Ezra Shapiro 


o Portable 

Software 



Programs packed in 
ROM for traveling 
computer users; 
thoughts on Spuds 
MacKenzie and OS/2 


A re you familiar with Spuds 
MacKenzie? He's that wonder¬ 
fully ugly bull terrier who acts 
as the star celebrity in televi¬ 
sion commercials and print ads for Bud 
Light beer. The dog has become a major 
sensation. Billed as “the original party 
animal/ 1 you can find pictures of Spuds 
on billboards, posters, T-shirts, and 
even neon signs. But without question, 
it's the television spots that have rocketed 
Spuds MacKenzie to superstardom. And 
television is the medium that really de¬ 
fines the essence of Spuds. 

The scenario for each commercial is 
fairly similar. Spuds is wheeled to center 
stage wearing a ridiculous costume (a 
tuxedo or a Hawaiian shirt, for exam¬ 
ple), A trio of women sings, “Go, Spuds, 
go!” An announcer extolls the virtues of 
Bud Light, Dancers whirl about the set, 
ostensibly portraying the exciting party 
life. Spuds sits there and pants good- 
naturedly. That's really all there is to it. 
Why Spuds MacKenzie should have be¬ 
come a national culture hero is beyond 
me; perhaps it's because the dog is abso¬ 
lutely expressionless through the course 
of all this mayhem. Your guess is as good 
as mine. 

Anyway, one evening while watching 
another 30-second Spuds spot, I sud¬ 
denly realized that Spuds MacKenzie is a 
perfect metaphor for OS/2, Think about 
it for a second. Microsoft wheels OS/2 to 
center stage, dressed in a tuxedo or a Ha¬ 
waiian shirt. Singers croon praises. The 
announcer extolls the virtues of the Pre¬ 
sentation Manager, vast amounts of ad¬ 


dressable memory, the DOS compatibil¬ 
ity box, and suchlike. Dancers whirl 
around, symbolizing the computing joy 
we'll achieve when we switch to the oper¬ 
ating system of the future. OS/2 just sits 
there and pants good-naturedly. Abso¬ 
lutely expressionless. 

If you follow the trade press, you’ll 
have noticed that month by month the 
minimum requirements for a system that 
can run OS/2 go up as the projections for 
market share go down, Microsoft has be¬ 
gun muttering that OS/2 will need some 
sort of dynamite software package to pull 
the public in, much as VisiCalc lured 
users to the Apple II way back when. 

Though the list of hardware and soft¬ 
ware companies “endorsing” OS/2 and 
the Presentation Manager continues to 
grow, we're still waiting for all that fan¬ 
tastic software we were promised when 
the show began. None of the OS/2 pack¬ 
ages released so far has been the sort of 
blockbuster that would cause most peo¬ 
ple to shell out the bucks to make the 


switch. And Unix is sitting off in a 
comer somewhere, sharpening its fangs, 
waiting to drag OS/2 into a real dogfight. 

I propose that while we're waiting for 
OS/2 to become whatever it is that it's 
supposed to become, we simply refer to 
it as OS/Spuds, after Spuds MacKenzie. 
The phrase rolls off the tongue, and the 
similarities are hard to miss. 

There is one important difference, 
however. Spuds MacKenzie is doing a 
good job of selling beer. OS/Spuds isn't 
selling much of anything yet. 

Smallware 

I’ve been messing around with laptops 
again, after giving up on my Tandy 
Model 100 a year ago. It had served me 
well as a portable terminal and a note¬ 
taking machine, but my irritation with 
the teeny screen finally got the better of 
me. In most other respects, it's a perfect 
computer; supplemented with Traveling 
Software's Ultimate ROM H, it can do 

continued 
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APPLICATIONS PLUS 


Protect Your 
Copies of BYTE 


NOW AVAILABLE: 
Custom-designed library files 
or binders in elegant blue 
simulated leather stamped in 
gold leaf. 


Binders—Holds 6 
issues, opens flat for 
easy reading. 

$9.95 each, two for 
$18.95, or four for 
$35.95. 


EVTI 



Files—Holds 6 issues. 
$7.95 each, two for 1 
$14.95, or four for 
$27.95. 

Order Now! . 


Mail to: Jesse Jones Industries, Dept. BY, 
499 East Erie Ave,, 

Philadelphia, PA 19134 

Please send__ files; 

_binders for BYTE magazine. 

Enclosed is $_Add $1 per 

file/binder for postage and handling. 

Outside US.A, add $2.50 per file/binder 
(US. funds only please). 

Charge my: (minimum 315) 

___American Express Visa 

_MasterCard_Diners Club 

Card f _Exp, Date_ 

Signature __ 

CALL TOLL FREE (24 hours): 
1-800-972-5858 

Name _ 

Address-(No PO. Box) 

City --- 

State__ Zip___ 

Satisfaction guaranteed. 

Pennsylvania residents add 6% sales tax. 
Allow 5-6 weeks delivery in the US. 

BVTE Sifl 



Items 


Discussed 

MemoryMate.. 

Broderbund Software 

17 Paul Dr. 

San Rafael, CA 94903 
(415) 492-3200 

Inquiry 934. 

$69.95 

Tornado .. 

Micro Logic Corp. 

P.O. Box 70 

Hackensack, NJ 07602 
(201) 342-6518 

Inquiry 935. 

$99.95 

Z88.... 

Cambridge/Nor ih America 
SSI Computer Systems, Inc. 
424 Cumberland Ave. 
Portland, ME 04101 
(207) 761-3700 

Inquiry 936, 

...$549 


many things well, and it weighs almost 
nothing. But I found myself lugging it 
around and rarely turning it on t and Pm 
not enough of a masochist to enjoy carry- 
ing dead weight. 

Currently, two machines are battling 
for replacement duties. Note that my 
needs are relatively simple, I want decent 
word processing and some way to com¬ 
municate over telephone lines—nothing 
more. Forget disk drives, fancy graph¬ 
ics, and MS-DOS. One of the things I en¬ 
joy about this approach is that I don’t 
have to use the same software I use on the 
bigger machines. Yes, I know this is a he¬ 
retical philosophy and that I should be 
drooling at Compaqs and Toshibas, but 
sometimes I find it refreshing to strip 
down to basics. 

One of the contenders is the PC-8500 
from NEC, a discontinued model that 
you can buy only from liquidators. It's a 
direct descendant of the Kyocera line 
that includes the Mode! 100, only this 
has a 24-line by 80-character screen and 
some serious software in ROM, includ¬ 
ing WordStar, a spreadsheet, a filer that 
allows either standard fields or free-form 
text, and a telecommunications module. 
It's also a CP/M machine, which means I 
can run dozens of little public domain 
utility programs. It's heavy, though. Six 
pounds, not including the AC adapter 
and the essential 128K-byte RAM add¬ 
on. And it burns C batteries at an alarm¬ 


ing rate. But WordStar is WordStar, and 
Fve spent some delightful hours with the 
PC-8500 writing on the back porch. 

The competition comes in the form of 
a bizarre British machine from Clive 
Sinclair, the Cambridge Computer Z88, 
To begin with, it's tiny, a hair smaller 
than a sheet of typing paper and less than 
an inch thick. It weighs about 2 pounds, 
and that includes four AA batteries and 
three ROM or RAM cartridges (I've 
stocked mine with two 128K-byte RAMs 
and a ROM that contains a communica¬ 
tions program). The display is only 8 
lines deep, but it's 106 characters wide 
and a supertwist liquid crystal display at 
that. The keyboard is rubber, but the key 
travel is realistic and the touch is light. 
Someone with thin fingers like myself 
can really get some speed going. 

On appearance, portability, and eco¬ 
nomics, the Z88 beats the PC-8500 hand¬ 
ily, I haven't decided about the software 
though, and that’s the purpose of throw¬ 
ing this discussion into my column. Both 
machines are based on the Z80 chip, but 
the PC-8500 is stocked with old friends 
from CP/M days, while the software in 
the Z88 is radically different from any¬ 
thing I've ever seen. 

The operating system and a collection 
of software modules are built into the 
Z88’s ROM. This includes a calculator, 
clock, alarm, calendar, diary, terminal 
emulator, printer editor (for saving es¬ 
cape sequences for your output device), 
file maintenance system, BBC BASIC, 
and a word processor/spreadsheet combo 
called PipeDream. 

Individual modules are loaded from a 
main menu and remain active until you 
explicitly shut them down. I've heard the 
principle called “lazy concurrency"; al¬ 
though true multitasking is far beyond 
the capability of this machine, it saves 
status information in available RAM, let¬ 
ting you jump back and forth among ap¬ 
plications quickly. You can even launch 
multiple “copies" of PipeDream for a 
simulation of windowing. 

PipeDream itself is the major oddity. 
It’s essentially a spreadsheet, with verti¬ 
cal columns labeled with letters and hori¬ 
zontal rows indicated with line numbers. 
Used as a spreadsheet, its operation is 
straightforward and not much different 
from any other spreadsheet. If you know 
Lotus 1-2-3 or SuperCalc, you can make 
the adjustment quickly. 

However, the spreadsheet paradigm 
has been modified to allow PipeDream 
to operate as a fairly decent word proces¬ 
sor as well. You can set a right margin for 
text, and once you begin typing, word 

continued 
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How to create high-performance programs 
without wasting your time or money 



Step 1: The $19.95 
Power C compiler 

Power C is the new ANSI compatible C compiler 
that runs faster than Microsoft C and has more 
functions than Turbo C®. Power C combines 
high-performance software with superb docu¬ 
mentation, all for less than the price of most C 
books alone. It’s your fast route to fast programs 
without the fast bucks. Compare Power C to the 
competition and see how much time and money 
you’ll save. 


Step 2: The $19.95 
Power Ctrace debugger 


Order now by calling our toll free number or mail 
the coupon to Mix Software. 1132 Commerce 
Drive. Richardson, TX 75081. 


Technical Specifications 

Power C includes: Power C compiler with integrated Make. 
Power C Linker, Power C Libraries (450 functions), the Power 
C book (680 pages), and support for. 

✓ ANSI standard 

✓ IEEE floating point 
8087/80287 coprocessor 

✓ auto-sensing of 8087 80287 

✓ automatic register vanables 
^ unlimited program size 

v 0 mixed model (near & far pointers) 

graphics on CGA. EGA, VGA, & Hercules 
Optional Products: 

Power Ctrace debugger 

✓ Library source code 
BCD business math 


Performance/Price Chart 

(execution times in seconds) 


Power C 

Quick C® 

Turbo C* 

1) fib 

23.8 

53.4 

26.4 

2) sieve 

27.6 

43.2 

25.5 

3) tdbl 

3.5 

9.0 

9.6 

4) diskio 

13.5 

14.4 

14.3 

5) report 

11.0 

71.7 

60.7 

6) drystone 

36.6 

41.6 

31.8 

Compile/Link 

73.9 

113.5 

81.4 

EXE File Size 

25120 

32092 

27184 

Compiler Price 

$19.95 

$99.00 

$99.95 

Debugger Price 

$19.95 

N/C 

N/A 

Library Source 

$10.00 

$150.00 

$150.00 

Total Cost 

$49.90 

$249.00 

$249.95 


N/C no charge ■ N/A not available 
Benchmarks compiled using Make utility, command-line compiler, 
and medium memory model 

Circle 227 on Reader Service Card 


Power Ctrace is the new state-of-the-art 
C debugger that makes Microsoft’s CodeView 
look like old technology. Power Ctrace will reduce 
the time you spend debugging your C programs 
by at least a factor of 10. With Power Ctrace. 
you'll be working smarter instead of harder. Actu¬ 
ally, you’ll be having so much fun that it won’t 
even feel like work anymore. 

Unlike other debuggers, Power Ctrace lets you 
debug graphics programs on a single monitor. 
You can even debug programs that write directly 
to video memory. However, the major advantage 
of Power Ctrace is simple operation. You won’t 
waste any time trying to understand or remember 
cryptic commands. With Power Ctrace, a single 
keystroke is all it takes. Help screens show you 
which key to press and pop-up menus list your 
options. Invest just 10 minutes with Power Ctrace 
now and you’ll save hours from now on. 



1-800-333-0330 

For technical support call: 1-214-783-6001 

Minimum System Requirements 

DOS 2.0 or later. 320K memory. 2 floppy drives or hard drive 

Runs on IBM PC. XT. AT, PS/2 and compatibles 


60 day money back guarantee 


Name_ 

Street_ 

City_ 

State_Zip_ 

Telephone_ 

Paying by: □ Money Order □ Check 

□ Visa □ MC OAX □ Discover 

Card #_ 

Card Expiration Date_ 

Computer Name Disk Size 

_ □ 5V4-' □ 3 Vi" 

Product(s) (Not Copy Protected) 

□ Power C compiler ($19.95) $_ 

□ Power Ctrace debugger ($19.95) S_ 

□ Library Source Code ($10.00) $_ 

__ (includes assembler & library manager) 

□ BCD Business Math ($10.00) $_ 

Add Shipping ($5 USA - $20 Foreign) S_ 

Texas Residents add 8% Sales Tax $_ 

Total amount of your order $_ 

Power C & Power Ctrace are trademarks of Mix Software Inc 
Quick C & Codevrew are registered trademarks of Microsalt Corp 
Turbo C is a registered trademark o» Borland International B 
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PC voice 
mol, 
now only 

$ 199 . 


Watson®, hailed by one 
reviewer as “the premier 
voice mail station” at 
$498, is an even better 
value at $199. Watson 
eliminates telephone 
tag and gives you big- 
system features like auto 
speed-dial, auto answer, 
message forwarding, 
and built-in 300/1200 
bps modem. For an 
ear-opening business 
applications demo, call 
1 (800) 6-WAISON 
(in Mass., (508) 651-2186). 
To order, call I (800) 
533-6120 (in Mass., 
(508) 6550066). 

Credit Cards Accepted. 



/HfcU/DK\ 
HAYES- \ 
COMRSTIBUl 
yMCOEMjy 


Watson 


Natural Microsystems Corporation 


APPLICATIONS PLUS 


wrap takes you smoothly from line to 
line. Inserting text into an existing para¬ 
graph pushes following text down as 
needed, but deleting text requires that 
you issue a “reformat paragraph" com¬ 
mand. This is a bit more automated than 
classic WordStar on the PC-8500, but not 
as slick as current MS-DOS word proces¬ 
sors that handle all reformatting auto¬ 
matically. It’s a minor inconvenience, 
though, and you quickly adjust. 

More troubling, however, are traces of 
spreadsheet functions that have not been 
altered when you’re in text entry mode. 
Though lines stretch as far as you’ve set 
the margin, they’re still essentially sin¬ 
gle spreadsheet cells. The Tab key is use¬ 
less for paragraph indents, as it moves 
you from, say, column A to column B, 
thereby resetting your left margin. 

Likewise, you have to use a special 
“split line” command to insert a carriage 
return into the middle of an existing line; 
pressing the Return key merely moves 
you down to the next line. You can’t use 
the left arrow key to move from the start 
of one line up to the end of the previous 
one. And block operations, oriented to 
cells, take whole lines only; if you want 
to move a sentence from the middle of 
one paragraph to the middle of another, 
you’re out of luck. 

I find the Z88 extremely frustrating as 
a result of these niggling inadequacies. 
Were the software only slightly more pol¬ 
ished, it would be amazing. PipeDream 
lets you mix running text and columns of 
numbers easily, so there’s no need for 
separate files if you’re trying to generate 
a business report. The word-wrap and 
standard justification options can be used 
to create side-by-side narrow columns of 
text. Mail merge is handled easily by 
using a spreadsheet as a sort of database. 
There’s even a “word count" command 
for writers on the go. 

What’s my reaction to all this? Well, 
even though the Z88 strikes me as over¬ 
priced at $549 without any additional 
memory cartridges, 2 pounds is still 2 
pounds. If you need a true lightweight 
laptop, it’s the only way to go. The 
Swiss-Army-knife software covers most 
of what you’ll do on the road, barring any 
need for powerhouse MS-DOS programs 
like databases. I took the machine on a 
week-long trip during which I did a lot of 
writing, and the software never crashed. 

But I do resent the small sacrifices in 
convenience I have to make to use Pipe- 
Dream as an editor. I just wish Cam¬ 
bridge would spend a little more time 
perfecting PipeDream, making it into a 
more reasonable tool for text handling. 
And I’d love to see someone else take the 


concept and design a spreadsheet with 
margins and word wrap that can be used 
on other computers; it makes a lot of 
sense as a multipurpose tool. It’s a great 
idea, certainly worth investigating. 

What about the PC-8500? I suspect I’ll 
keep it around for full-screen editing 
with WordStar, which still beats Pipe¬ 
Dream. The Z88 will become my long¬ 
distance machine, accompanying me on 
trips, while the PC-8500 will live in the 
house, moving from room to room when 
I feel like abandoning my office. And 
with a cable, a null modem, and a gender 
changer, I can dump files into my bigger 
machines with little effort. 

I refuse to take either laptop with me 
when I’m on vacation, though. Enough is 
enough. 

Taking Notes 

Fve repeatedly expressed my affection 
for an MS-DOS pop-up program called 
MemoryMate (Broderbund, $69.95). It’s 
a free-form text database that allows 
searches on any word; think of it as a 
stack of 120-line by 80-character cards 
that can be organized by issuing a search 
command. You can enter your data in any 
format you like; field names are not 
required. 

MemoryMate will cut and paste be¬ 
tween its records and your main applica¬ 
tion, so you can use it as a permanent text 
scrapbook. It’s handy for note-taking, 
and I love the ability to enter random bits 
of information and retrieve them with a 
minimum of ef fort. MemoryMate works 
the way I do. 

Things change quickly in this busi¬ 
ness, and it’s now time to report on the 
latest batch of enhancements to Memory - 
Mate. Although 1 had few quibbles with 
the original, I have to admit that the up¬ 
grade provides MemoryMate with sev¬ 
eral much-needed capabilities. First, the 
maximum size of MemoryMate’s data¬ 
base has gone from 2 to 32 megabytes. 
Second, you can now switch among 
named databases, so you can add another 
level of organization to your record-keep¬ 
ing. Third, you can search for words 
using a mixture of alphabetic characters 
and wild-card symbols. 

Fourth, MemoryMate now supports 
the Lotus/Intel/Microsoft Expanded 
Memory Specification; you have to give 
up only 30K bytes of main memory. 
Fifth, author Michael Fremont has added 
a linking feature, which he calls hyper¬ 
text, that lets you chain related records 
that may not contain the same search 
words. It’s a nice shortcut. Finally, the 
program is now packaged with a large se- 

continued 
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Order Status, 

Technical & Other 
Info. (602) 246-2222 
FAX #(602) 246-7805 

Call for programs not listed 


M0REHOUSE^4Tk 


PRODUCTS 


MICROSOFT PC Excel 

SPECIAL $273 
Call on all Microsoft Mouses 


TOLL-FREE ORDER LINE 1-800-421-3135 


NOW AVAILABLE 

MICROSOFT MACH 20.S309 

MICROSOFT WINDOWS 386.$110 


FREE SOFTWARE! 

Purchase over $100 and receive one of these disks absolutely FREE! Purchases 
over $250 get two free disks, over $400 get three, or get all four disks when your 
purchase is over $500! 1 ) MIXED BAG. 2) PC-WRITE. 3) FONT-SET. 4) ABC-LIST. 



-SOFTWARE- 

Accounting L 


Dac Easy Acct. 3.0.Low Price 

Dac Easy Light. $39 

Dac Easy Payroll.Low Price 

Dollars & Sense 94 

In House Acct .112 

Managing Your Money 4.0 117 


Communication Programs 


Brooklyn Bridge Universal .S75 

Carbon Copy Plus.108 

Crosstalk XVI.89 

Crosstalk MK4. 110 

Flying Dutchman. 64 

PC Anywhere III.96 


Languages 


Microsoft Pascal .SI 76 

Microsoft Quick Basic 4.0 .. 59 

Microsoft Quick C. Call 

Ryan Me Farlan Fortran 390 

Ryan McFarlan Cobol. 612 

Turbo Basic Call 

Turbo C 1.5. 59 

Turbo Pascal Call 

Turbo Prolog. 90 


Multi-User Software 


Fox Base - . $299 

Microsoft Word. 195 

Word Perfect 5.0 339 

Word Perfect Modules. ea75 


Data Base Managers 

Clipper .S370 

Condor 3.325 

DataPerfect.Low Price 

DBase III Plus 375 

DB-XL Diamond 115 

Fox Base Plus. 194 

Genifer. 189 

Paradox 2.0 Premium.435 

PFS: Pro File.139 

Powerbase.169 

Q&A3.0 Call 

Quicksilver Diamond.329 

Revelation Advanced . 485 

R Base For DOS 425 

Reflex 90 

Relate & Report ... 112 

VP Info. 65 




Desktop Publishing 

Pagemaker Ver. 3.0.$475 

PFS: First Publisher 2.0.73 

Ventura Publisher. 489 


Graphics 

Boeing Graphics.$200 

Chartmaster.199 

Design Cad 2D & 3D. 148 

Diagram Master .199 

Easy Cad . 109 

Generic Cad. 49 

In-A-Vision. 270 

Microsoft Chart 3.0 .225 

Newsroom Pro.65 

Printshop.33 


Integrated 

Ability Plus. 

$145 

Enable. 

352 

Microsoft Works. 

108 

PFS 1st Choice. 

79 

Smart System. 

380 

Symphony. 

465 


) 


Languages 

Lattice C Compiler. $220 

Microsoft C Compiler Ver. 5.0 .. Call 

Microsoft Fortran Ver. 41 260 

Microsoft Macro Assembler Ver. 5.1 88 


Project Manager 


Microsoft Project. $305 

Super Project Plus 255 

Timeline 3.0.323 

Total Havard Man. 2 355 


Spreadsheet 


Lotus 1-2-3 $295 

Microsoft PC Excel . 273 

Quattro 143 

Surpass. 329 

Twin.35 

VP Planner Plus. 88 


Utilities 


Core Fast Low Prices 

Copy II PC. 

$19 

Cogjjwrite. 

39 

39 

Desqview2.01. 

72 

Direct Access . 

49 

Eureka . 

Call 

Fastback Plus . 

89 

Formtools. 

56 

Graph in the Box 2. 

Call 

Mace. 

55 

Microsoft Windows 286 Ver. 2.1 . 

59 

Norton Advanced. 

75 

Norton Utilities. 

48 

PC Tools Deluxe. 

37 

Prokey 4.0. 

Q DOS II. 

70 

49 

Righwriter .. 

Sidekick Plus. 

75 

115 

Sideways. 

39 

SQZ Plus. 

55 

Superkey. 

55 

Lightening. 

XTree. 

79 

35 



Word Processing 


Microsoft Word 4.0.$185 

Multimate Advantage II 285 

Q and A Write .110 

Webster Spellcheck. 37 

Word Perfect Ver. 5.0. Call 

Word Perfect Executive. 124 

Word Perfect Library 2.0. 65 

Wordstar Pro 233 

Wordstar 2000 + Personal Ed.229 


-HARDWARE- 


Accessories 


Copy II PC Deluxe Bd $101 

Curtis Ruby + .69 

Logical Connection . 429 

Mach III Joystick.36 

Masterpiece 85 

Masterpiece -.95 

150 Watt Power Supply . 69 


AST BOardS 

Rampage/2 . Call 

Rampage 286 W/512K $299 

Sixpac Plus W/64K 129 

All Other AST Products .. Call 

EVEREX 

2MB Above PC/XT w/o Mem . 79 

3MB Above AT w/o Mem.89 

ORCHID 

Ram Quest Extra PS/2.Call 

INTEL 

Above PC 64K .225 

Above 286 W/512K 344 

Orchid Tiny Turbo.289 


_ COMPUTERS 

EVEREX 

286,10MHz, 0 Wait .$1149 

286,10MHz. 1 Wait .999 

286,12.5MHz. 0 Wait 1349 

ACER 

710 w/o Monitor. Call 

900 w/o Monitor.Call 

SHARP 

PC 4501 . S765 

PC 4502 Call 

PC 4521 Call 

AT&T 

6286 WGS .1499 

6300 WGS 919 

6386 WGS, 40 MB H.D.2999 

6386E, 135 MB H.D. . 4599 

ZENITH 

Super Sport 286/20MG.Call 

Super Sport 8088/2-Floppies Call 
Super Sport 8088/20MG Call 

NEC 

Multispeed-2.Call 

All Other 

NEC Products Call 


Hard Cards 


Plus 20 MB.$529 

Plus 40 MB.659 


Hard Drives 


Seagate ST-225 20 MB w/cont. $265 

Seagate ST-238 30 MB w/cont . 295 

Seagate 40 MB AT 251-2. Call 

Seagate 80 MB AT 579 

Seagate ST-125 w/cont.329 

Seagate ST-138 w/cont 399 

Priam Call 


Monitors 

AMDEK 

410 Amber.$145 

MAGNAVOX 

RGB.255 

SIGMA 

Laserview +19". Call 

SAMSUNG 

Flat Amber.Call 

TTL Amber w/tilt.76 

Color w/tift.249 

VIKING. Call 


Printers 


CITIZEN 

MSP 40.$285 

120 D.146 

MSP 50 . 385 

EPSON 

LQ 500 349 

LQ850 559 

FX-850 Call 

LASERS 

Other Lasers . . Call 

AST TURBO PS . Call 

OKIDATA LASERLINE 6 1379 

OK I DATA 

OKI 320 Call 

OKI 321 Call 

OKI 390 489 

OKI 391 679 

STAR MICRONICS 

NX 1000.179 

NX 1000 Color 238 


# CHRISTMAS SPECIALS * 


EPSON EQUITY 1 PLUS.$749 

EPSON FX-86E PRINTER.299 


EGA Boards 

AST VGA + (16 Bit).$320 

ATI EGA Wonder 800 . 229 

Genoa Super EGA Hi-Res + . 186 

Orchid Designer 309 

Paradise Auto 480 . 179 

Paradise VGA Plus 269 

Paradise VGA Proff. . 399 

Vega VGA.275 

All Other EGA Products Call 


EGA Monitors 


Casper . $410 

Pnnceton Ultra Scan. 539 

Mitsubishi Diamond Scan. 509 

NEC-Multisync II. 599 

Zenith 14" Flat Screen.650 


Modems 

AZ 2400INT w/o Soft.$129 

Everex 300/1200 w/ Soft.69 

Everex 2400 EXT, Error Cor..189 

Hayes 1200 EXT w/o soft 299 

Hayes 1200B INT w/Soft.289 

Hayes 2400 EXT w/o Soft 435 

Novation Parrot 1200w/Soft.99 

U S Robotics 2400 w/o Soft . 335 


Mice 

Genius.$49 

Logitech .68 

Microsoft Bus w/Paintbrush.92 

Microsoft Serial.92 

Optimousew/DrHalo.89 

Optimouse w/DPE..185 


TERMS Shipping mininmum is $5.00. AZ orders +6.7% sales tax Personal check/company check - 
allow eight (8) days to clear. We accept purchase orders from authorized institutions for 3.5% more than 
cash price. All returns are subject to our approval. There will bea20% restock fee Minimum phone order 
$50. All prices are subject to change. Due to copyright laws we cannot take back any open software. 


WAREHOUSE DATA PRODUCTS 

2727 West Glendale Ave. • Phoenix, AZ 85051 

We do not guarantee compatibility 



No Charge for 
MasterCard or Visa 


Servicing our PC buyers with Phone Hours: 

low pricing and technical Monday thru Friday 6:30 am-9:00 pm. 

experience since 1979. Saturday 9:00 am-5:00 pm MST. 


Circle 370 on Reader Service Card 
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ATTENTION: 

dBASE III PLUS 

Programmers & Developers 


Increase your dBASE III PLUS™ program speed up to 15 times! 
Design and distribute compiled dBASE programs royalty-free! 
Protect your vulnerable source code from inquiring minds! 
Develop dBASE applications without dBASE III PLUS! 


dBFast $99.00 


..* a powerful MS-DOS compiler for the dBASE Iff PLUS language which 
explodes storage and performance restrictions imposed by other, much 
more expensive compilers. 

Lightning Compilation Speed 

Maximize programming and testing efficiency. dBFast's unique memory-resident “Engine" (only 
87K) compi les typical dBAS E III PLUS programs in jusi 3-6 seconds with no linking step required. 

Incredibly Fast Execution 

dflFast compiled programs run up lo 15 times faster than interpreted dBASE. On independently 
developed test suites* dBFast has proven time & again that something indeed . *. outruns the tax! 

Small, Efficient .EXE Files 

With no bulky run-time library to clutter your .EXE files* dBFast compiled programs consume as 
little as 2K of disk space! Typical Programs take 5-30K. 

Hassel-free Multi-User Conversion 

dBFast's Autolock command enables multi-user/LAN protocols in one short tine of code. 
Eliminates system lockups and data collision! 


dBFast!Mac $199.00 


. . * a rich, interactive tf Programming Environment" that allows you to 
combine the power and verstility of the dBASE U1 PLUS programming 
language with the intuitive human interface of Macintosh! 

Interactive Program tiling Environment 

Maximize your programming efficiency with dBFasi/Mae's interactive compiler/editor. Develop* 
compile* debug, and run your applications - on the fly - without ever leaving this powerful 
programming environment. 

Accelerated Program Execution 

dBFast/Mac compiled programs run up to 200 times faster than interpreted dBASE. On 
independently-developed test suites* dBFast/Mac is up lo 30% faster than FoxBASE+ZMac" 11 ! 

Language Extensions For Mac’s Friendly Interface 

Easily implement the powerful Macintosh user interface adding mouse support* pull-down menus, 
multiple windowing, and click-on buttons to your dBASE programs. 

dBASE III PLUS Portability 

Capitalize on your prior MS-DOS development efforts by porting your existing .PRO and data files 
to dBFast/Mac where you may easily add the powerful Macintosh interface. Data files transfer as 
well, eliminating the need to rekey your data. 

Sold By Quality Software Dealers Throughout The World 
For Sales Information, Please Call (800) 356-6356 

dBFast, FoxBASE+ftiEtc. Macintosh, and dBASE III PLUS are trademarks of dBFasr* Inc,* 

Fox Software, Apple CompLUCrs.Ine,. and Ashion-Taie, respectively. 


lection of useful junk, including toll-free 
phone numbers, metric conversions, area 
codes, and, yes, DOS help, 

I recommend MemoryMate to every¬ 
one, without reservation. It has been a 
truly great program all along, and now 
it’s even better. However, MemoryMate 
is no longer alone at the top of the heap. I 
just received the latest version of Tor¬ 
nado (Micro Logic, $99.95), and Fm 
finding it very appealing. 

The underlying philosophy is the 
same—both Tornado and MemoryMate 
are designed to keep track of odd pieces 
of information—but the two programs 
take different routes to get to the same 
goal* MemoryMate uses full-screen 
records, while Tornado employs lots and 
lots of windows* I once described an 
early version of Tornado as “looking like 
Framework gone mad,” and the phrase is 
still apt. 

Tornado lets you make little notes to 
yourself and organize them into stacks of 
related material* Like MemoryMate, you 
can search on a keyword, but Tornado 
also lets you flip through a stack of win¬ 
dows. Tornado optimizes screen appear¬ 
ance every time a new window is brought 
to the top of the stack, and occasionally 
things jump around a little, but this is un¬ 
settling only the first few times you use 
the program. 

Tornado seems to be a bit quicker than 
MemoryMate, but its windows are gener¬ 
ally smaller than MemoryMate records. 
Tornado is a much more visual program, 
though* And it lets you create templates, 
so you can enter your data into conve¬ 
nient forms, a feature that is lacking in 
MemoryMate. 

On the whole, the two programs seem 
about equal. Both are top-notch, and I 
highly recommend both of them* Prob¬ 
ably the major difference is stylistic 
rather than structural; Fd suggest look¬ 
ing at both of them before making your 
decision* 

I think I’d prefer lo use MemoryMate 
on a big hard disk drive-system for long¬ 
term storage; Tornado strikes me as bet¬ 
ter suited to quick reminders and a laptop 
environment. But whichever you choose, 
get one or both of them. Either program 
can make your life a lot easier* ■ 


Ezra Shapiro is a consulting editor for 
BYTE. You can contact him on BIX as 
4t ezra. ” Because of the volume of mail he 
receives t Ezra, regretfully , cannot re¬ 
spond to each inquiry. 

Your questions and comments are wel¬ 
come. Write to; Editor, BYTE, One 
Phoenix Mill Lane, Peterborough t NH 
03458 
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What’s Your Excuse? 


Over the years, we’ve heard a lot of excuses. 
We thought it was time to set the record straight. 


The ten most used excuses for not buying The ten best reasons for buying FLASH The Disk Accelerator. 
FLASH The Disk Accelerator. 


L It won't work for me because Fve got 
extended memory! 

2. My machine runs fast as it is! 

3. Installing TSR's is too complicated! 

4. Disk Cache? 

5. I got one from IBM free! 

6. Disk caches won’t speed up floppies; that's all 
my portable has! 

7. They're all the same! 

8. Fve heard disk caches will blow up my drive! 

9. Fve already got one, why spend more money? 

10. All of the above* 


1. LIGHTNING won't work for you but FLASH will! FLASH not only 
accesses AT extended memory but uses AT extended, EMS expanded and 
conventional memories separately or in any combination of the three. 

2. This is one of the biggest misconceptions! The fact is, the faster your 
processor the more you need a disk cache. Your 386 system won't be 
running at top speed until FLASH is installed! 

3. We take pride in how hard we work to make your work easier, FLASH 
comes equipped with an organized, easy to use, easy to understand 
manual and command language. Not to mention, a sensible menu 
installation and command help screen! 

4. We want everyone to be familiar with the fantastic benefits of increased 
system speed. We encourage you to call us or see your local dealer for 
information! 

5. You get what you pay for!! 

6* The popularity of portable systems has our competition scrambling to 
create a program that does cache floppies. FLASH , however, has been 
there all along. In fact, FLASH will buffer a whopping 26 device driven 
drives! 

7* Please, don't be misled FLASH, because of it's wide range of options 
and superior speed, is guaranteed to be the fastest and most versatile 
cache on the market. PC Magazine seems to agree! 

8* Most can, but FLASH won't! Its unmatched level of compatibility helps 
generate the safest information transfer available! 

9. Why? Because it's well worth the price! We want you to Find that out. 
And, the price can't be beat If you already own a disk cache we'll sell 
you FLASH for just $19.95! till for more details! 

10. There aren't any reasons not tol 


FLASH is the hands down winner.,. 
A feature rich caching program with 
adjustable Cache sizes and support for 
extended memory. Still the best caching 
software for your money.” 

- Winn L. Rosch, PC Magazine 
November 24 1987 - 



L 

L 

MAGAZINE 


Editor’s Choice 


FLASH stands at the top of its class *. * 
FLASH offers all the options of 
LIGHTNING and more ” 

- Whitney Bolton, Byte Magazine 
April 1987 - 

“Better than several others. * * a clean 
little program * *. impressive!” 

- Howard W. Sams Sl Co. Publishing - 


FLASH The Disk Accelerator. 

from 



$69.95 Egg 


Software Masters Inc. 


Please call today 1-800-25 FLASH CACHE OWNER $19.95 
or see your local dealer. 

6352 North Guilford Ave. Indianapolis, IN 46220 (317) 253-8088 
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OUTSIDE USA — CALL 

( 718 ) 692-0071 

(Beneath Madison Square Garden) NYC.N.Y.10001 

Store Hours: Mon-Fri 8:30-8/Sat-Sun 9:30-7 

FOR ORDERS & INFORMATION CALL TOLL FREE 

OR WRITE TO: 

Montgomery Grant Mail Order Dept. 
PO. Sox 54 Brooklyn .NY 11230 

FOR CUSTOMER SERVICE 

Call Mon*Fri:9:30am*4:30pm 
(71B) 692-1148 


800759 6565 

FAX NO. 7196923372 
TELEX 422132 MG RANT 


EXTENDED HOLIDAY SEASON ORDER HOURS: Monday - Friday, 8:30 • 8 / Saturday & Sunday. 9:30 ■ 7 (EST) 

NO SURCHARGE FOR CREDIT CARD ORDERS / WE INVITE CORPORATE & EDUCATIONAL CUSTOMERS 

CORPORATE LEASING AVAILABLE 



LAPTOPS 


SEC ’ PowerMate ] 


EPSON 

EPSON EQUITY 1+ 

IBM XT COMPATIBLE PKG. 

* 64&K RAM w,■'Clock Calendar 
36QK Drive 'Keyboard' Sfrial 6 
Parafle) Porte-12'Hbh Resalu- 
Ian Mor.^Bojt □! To DskeTlis 


PERSONAL 
SYSTEM 2 


AMSTRAD 
PPC-640 SD 


MODEL SO 

640 K RAM -1 .^WSFlo^y 
Drive *20 MB Hard Dr ve 


IBM XT 
COMPATIBLE 
PKG. 


AMSTRAD PPCS40 

with Two Drives,.........$89! 

NEC MULTISPEED EL,I!..,.$139! 

NEC MULTISPEED HD.$217! 

TOSHIBA 1000. $721 

TOSHIBA 1200 $1541 

TOSHIBA 1200 H„..$2191 

TOSHIBA 3100/20.,.$292£ 

TOSHIBA 3200. *mi 

TOSHIBA 5100..4469E 

ZENITH 184 W/2FLOPPYS.$1461 

ZENITH 184*2 w/ 20MB.$2191 

ZENITH 286 w/20 MB.$3291 

ZENITH 288 w/ 40 MB...$399! 

SPARK EL..,$109! 

MODEMS, EXTERNAL DRIVES & 
ACCESSORIES available lor all laptops 


■41029 
J1Q79 
.41179 


6002S6 10 MHz. ProcHSBDr * 64QK RAM 
1.2 MS Floppy Dnvfl -12" Mondor 


PS.-1I Medal 30 Vi 20 MB... t588 

PS.1I MDdDt5Dw.'30MB 4 1.44MB Roppy...S2»4fl 
PS/I I Model 60 wW4 M 9 & 1.44MB Floppy-., S3 299 
PS/ll Model 60 w/70MB« 1.44MB Floppy....536 lB 
PS/I I Modri 70 w 1 60MB 4 1.44MB R oppy.. S4 fflfi 
PS.11 Model 60 m/44 MB 4 1 44MB R oppy.,.. £4 2&S 
P&1I Model &0 w.'70MB S 1.44 MB R oppy *4795 
AMTECH 825“ 360K External Drive for 

IBM PSII/3Q. *...$jso 

PACIFIC RIM 5,25“ U MB External Drive 

lor ibm ps ii swMmwa...ssse 

IBM PERSONAL SYSTEMS! MOmOFS 

6503 Monoc hrome M«ilior miH . IIIimM ._|i 99 

SSi? Color Monitor.. *449 

8513 Color Monitor...*5IS 

JEM Preprint* !l.,. £360 


EPSON EQUITY 11+ 

IBM AT COMPATIBLE 
HARO DRIVE PACKAGE 
Keyboard ■ 64QK FWM ■ 60286 
Microprocessor ■ 1.2 MB Floppy 
Drive - 20 MB Hard Dnve - Mono 
■ Monitor 


POWERMATE 386 


IBM AT COMPA TIBLE 
40 MB 

HARD DRIVE 
PACKAGE 


Sam* wm MB Herd . 41449 

Sam* w40 MB Herd Drive....if 549 

LOGITECH MOUSE M-7. $59 


EPSON EQUITY 111+ 

IBM AT COMPATIBLE 40 MB 
HARD DRIVE PACKAGE 

‘Keyboard -50286 Processor 
6WflAM<6W12MHz-1 2 MB 
Floppy Drive+40 MB Haro Dnve 
12“ Mondor -I Expansion Slots 
Serial and Parallel Ptytg 


Keyboard ■ 303S6 Processor * l MB RAM 

* 1 2 MEJ Fioppy Dnve *40 MB Haro Drive 

* Serial i Parallel Ports - Mono Monitor 


91899 


1 A-20Q0 Com outer w,' Keyboard * i MEU 

=|i Expandable to & MB ■ Buill*in3.5l 
Disk Drive * RGB Color Monitor * 
r 2008 IBM Compatible Bridge Card 

5.25" Fsppy Dsftk Onva 

$2049 

FREE MOUSE AND SOFTWARE 


Hard Drive 
Package 


* IBM XT Com purer *JBM Keyboard 256K RAM 
ExpsiOble 10 &4QK ■ 36QK Disk Drive -20 MB 
Hard Dnve ■ Package ol 10 Diskeit© 

{Monitor Optional) 


m LASER XT PACKAGE 


@SANYO 

=1 MBC 17 PLUS - SERIES 

IBM AT COMPATIBLE 

I 5t2K Expandable to 1 MB* 
6-10 MHr * 1 2MB. Floppy 
tn*t Owe * 80-286 Processor 
Video Card * 12* tanner 


IBM XT Comparable* 
4.77-8 MHt. * 360K 
Floppy Dnve * Serial 
i ParaSgl Pons * 
Came Pofl/RGB POT 
- 1? Mon-’cr 


AM IGA sop 


IBM XT Package with 
Two 360K Floppy Drives 


RGB COLOR PACKAGE 

Amiga 500 with 10845 
HGfl Color Monitor 


Mil NEW PCI 640 


PRINTERS 


Keyboard ■ 640 K RAM 
Tu'MjspBod 'OneSBOK 
Dnve * Mono Monitor ■ 
FREE Mouse A Srrtware 


...41249 

...41299 

...41399 


EPSON 


STAR 


FX-1C50, 

FX-85Q... 

LQ-500... 

LO-W... 

LQ-1850. 
EX-900 . 
LX-Q00... 


....J4M.95 NK-10DO 

RAINBOW...-..$219,95 

. ..$115.95 NX’1000.$169.95 

5509.95 NX’15.$299.95 

-..$709,95 NX-2400.$119.95 

..$419;95 N9-34lfc,..„.1409.95 

Citizen Printers 
IN STOCK 

PANASONIC 

_ 4MIm,,u,- m _...$159.95 

$299.95 10+2i. -1299.95 

.5295.95 1091 Ml.$189.95 

A KX P-1524.$499.95 

A KXP’1595.-1409,95 

..$449.96 KXP445Q Ltur.41549 


Amiga 500 CQmiMJtgrw/1O04S C 1 f \^4 
Men S 1010 3i* Floppy Drive y / 

Alt AMIGA PERIPHERALS 
INSTOCK! 


LEADING EDGE 

^ MODEL D2 

IBM AT COMPA TIBLE 20 MB 
HARD DRfVE PACKAGE 

Keyboard ■ t .2 MB Floppy 

_=, Drtva * 30 MB Ha rd Dnve * 

12* Monitor 


commodore COLT 

— —— ■■ \ IBM PC/XT COMBAT. PACKAGE PKG. 
K3 i Keyboard * Two 36DK Floppy Dnvos - 
| . Serial £ Pj r a: di Pons «■ Mono Mt-.nor 
L^^-LmSDCS 


OKIQATA 


SEAGATE 20,30,40,60,80, 
MB HARD DRIVES 
IN STOCK! 


0*MZBu~- 
Okirndit 20.. 
OkidBtelSO. 
Okiditi t$l. 
Dlconli TS0. 


SAME »m MB HARD DRIVE- 
SAME w 40 MB HARD DRIVE,. 


commodore 

i 28D PACKAGE 

Ccmmardor* 1280 Computer w/ Bah-4i Disk Drive 

■ Commodore 1902 Gatet RGB Monitor 

■ Computer Rrlmev £ Z 


PACKAGES 


LEADING EDGE 

MODEL D 

IBM XT COMPATIBLE PKG. 


APPLEIICWiir 

HOMTOH++. 529 

APPLE HE W; 5.25 DISK DRIVE 
4 tTMOflTOR._ 

Apple IIGS Computer ■ 3.5“ Disk 
Drive - Apple fiG8 C-okw Monitor 
Pa:^e dm 0 Diskettes ■ All 
CablesSAdaptors ■ Packaged 
10 Diskettes - Apple Software 
UAC PLUS Computer f^ek*ge.,_ 
(MAGEWRTTBl flPinter_ 


T^-^>SS$1629 

1 MU Expander^ HP DESKJET PRINTER. (710 


64,'C PACKAGE 

Comm(n$ote 64,'c Cqmpiitflr ■ Commodot* 1541C DkM.\ 
Drive Computer Printer Aa/ja 

♦ 12" Computer Monitor y*/OY J 


512 K RAM Computer 
Dm* *477-7.16 MHj. 
Processor 


MONITORS THOMSON H - CGAModlor...$2B0 

^ MAGNAYOX 1 ST RGSColor 

f-l] WAGKAVOX €GA i ^ 1 cS 


We Can Reconfiaure Any Of Our Computer Packages To Your 
Specifications, Call For Information, We Carry Modems, Drives, Cards, 
Color Monitors & All Other Accessories For Your Computer 


Rush Service Available 
Call For Details 


Cm 'IB H*-« -Cm** ttiBii- jrfi, V» A*i«i, C ifi L>hb. 0i'» Blade’ll. 0 ictiit* C»>#. C 0 b ii r 3 iflji-oisa P Os iccepiid Ad B8D---<na. cica-i 

r a -j 6' jj'l PfD n -tf " 1 f3 r^U!■#*■' 2-i l(^ 3 f plf lif JflBlfl r nP-"S i r, fi-* | l n l! ’l)^+ ItP (^0niflB.',rg S , 4**0 FPO-aif 

nr Dn+n'iiriiacp l> NT fts.aecLUDO Lto ?«t'4» P' :ij»yB,»ciiDUiirtarw-t'io-in.Biic«.NDriEiBonionfivirpoa»BDnitiiirror* Hrtjrrmr 

“»Yfflf‘O rr 7 ,r " ra' D" bE< O' rHu r !’SWi'no r ^»C5FplPfl I0M XT fit i't • BlXlr* BC It inr^a-M 0* Irn+^ji.p-a- MJC-XYIW C(r(i 4>! Ofdtrt &( i^:ppf H * 1 fcBD'PSS, 

fa 'iv ar* + Fd 1 ydj.- p'oifr a-i mi c^eb* +af r-td ■ 'd pwc 0C4 »2C?S3 

NO ADDITIONAL SURCHARGE FOR CREDIT CARD ORDERS WE WELCOME CORPORATE & EDUCATIONAL ACCOUNTS 
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EXPERT ADVICE 

DOWN TO BUSINESS ■ Wayne Rash Jr. 




Selecting the right 
package is like walking 
through a minefield. It’s 
easier to take the wrong 
step than the right. 


W hen's the last time you made 
a luncheon date with some¬ 
one who keeps appointments 
on his or her computer? You 
probably remember the event. “Are you 
free for lunch on Thursday?” you ask. 
Then you wait. 

First you hear some beeping on the 
other end of the phone while the person 
you're talking to gets out of Lotus 1-2-3 
or WordPerfect or whatever. Then he or 
she runs the appointment calendar pro¬ 
gram, finds the proper date, and types 
you in. Seems to take forever, doesn't it? 
It all seems like a lot of trouble, when all 
you had to do is take your Day-Timer out 
of your pocket and write in the date. 

As this example illustrates, not every¬ 
thing that bills itself as a software pro¬ 
ductivity tool does much that's positive 
for productivity. On the other hand, 
other packages billed as productivity 
tools are quite helpful. How helpful de¬ 
pends on what the program is designed to 
do and how well it does it. 

What Is a Productivity Tool? 

Before I get too deeply into this discus¬ 
sion, it's not a bad idea to decide exactly 
what a productivity tool is. The problem 
i$ that there's little agreement among 
users on the exact definition. Too, the 
waters are muddied by those who, if they 
can't think of something else to call it, 
define their software as a “productivity 
tool.” 

The other reason for confusion about 
productivity tools is that there are at least 
two types. There are those aimed at what 


Do Productivity 
Tools Help 
Productivity? 



are essentially vertical markets. That is, 
they are aimed at a single specific seg¬ 
ment of the market and are intended to 
accomplish work only in that field, A 
good example of these packages are edi¬ 
tors for programmers, such as the Side- 
Kick editor or the Condor editor. Like¬ 
wise, an on-line thesaurus such as Word 
Finder is a productivity tool for writers. 
Systems analysts might use Index Tech¬ 
nology's Excelerator to help in system 
design. 

Then there are the tools aimed at hori¬ 
zontal markets. They are intended to be 
used by nearly anyone in nearly any busi¬ 
ness. A good example is SideKick's ap¬ 
pointment calendar or its phone dialer. 
Borland once had the field to itself. But 
now such packages as Prodex and Take 
Charge have entered the picture. On a 
grander scale, there’s GrandView, 
which promises managers to improve 
productivity. 

The Vertical Approach 

If there's one area where productivity 
tools are really likely to shine, the verti¬ 


cal market is it. Generally, vertical pack¬ 
ages are developed by people who actu¬ 
ally use them. Programming editors are 
developed by programmers, for exam¬ 
ple. Provided you like the approach they 
use, chances are these packages will, in¬ 
deed, enhance your productivity. 

The secret to success of the vertical 
market tools is that they don't even at¬ 
tempt to be all things to all people. They 
simply take aim at a particular function, 
such as the programming editors men¬ 
tioned above, and try to make that func¬ 
tion easier to handle. If you're shopping 
for these types of tools, you've got a good 
chance of finding something that will 
help whoever* $ going to end up using the 
tool. You will need to take care, though, 
that the tool you select actually does what 
the user wants. 

The Horizontal Approach 

Trying to select the proper type of hori¬ 
zontal productivity package is like walk¬ 
ing through a minefield. It's infinitely 
easier to take the wrong approach than 

continued 
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“Give 


DOWN TO BUSINESS 


me one 
good 

reason 
to give 
upC. w 

“How about 43?” 

Modula-2 saves more time 
and money than any other 
programming environment. 

1. High-level language 

2 . Readable, maintainable code 

3. Ideal for team programming 

4. Supports multi-tasking 

5. Emerging international standard 

6. Pascal or C programmers learn it 
in hours 

7. Language for modern engineering 
& Consistency checks across modules 

9. User control over exported/imported 

objects 

10, Traps most programming errors 

11, Fewer bugs in final code 

12, Easy low-level access 



The LOGITECH Modula-2 
programming environment 
goes far beyond the language. 

13. Faster project throughput 

14. Corporations rely on it 

15. Adds a rich set of tools to the language 

16. Best debuggers for any language 

17. Configurable, easy-to-use text editor 

18. Integrated environment 

19. Powerful windowing interface 

20. Compiles twice as fast as MS-C 

21. Code as fast as the best C compilers 

22. Mature and reliable 

23. Extended library 

24. Standard object format 

25. C libraries can be used 

26. Supports EGA 43 line mode 

27. Automatic MAKE 

28. Flexible overlays 

29. Price/performance leader 



Items 


Discussed 

Condor Editor . 

.$129.95 

Prodex .... $89.95 

Condor Computer Corp, 


Prodex Development Co. 

1490 Eisenhower Place 


P.O.Box 31515 

Ann Arbor, MI 48108 


Seattle, WA 98103 

(313)971-8880 


(206) 527-2898 

Inquiry 961. 


Inquiry 965. 

Day-Timer. 

$13.45 CO $82 

SideKick.......$99.95 

Day-Timers, Inc, 


SideKick Plus .$199.95 

1 Day-Timer Plaza 


Borland International 

Allentown, PA 18195 


1800 Green Hills Rd. 

(235) 395-5884 


Scotts Valley, CA 95066 

Enquiry 962. 


(408) 439-1060 

Excelerator. 

. $8400 

Inquiry 966. 

Index Technology Corp. 


Take Charge!...,.$139,95 

1 Main St. 


Departmental Technologies, Inc. 

Cambridge, MA 02142 


131 Washington St,, Suite 200 

(617) 494-8200 


Lodi, NJ 07644 

Inquiry 963. 


(201) 786-6878 

GrandView... . 

.....$295 

Inquiry 967. 

More. 

..$395 


Symantec Corp, 

117 Easy St. 

Mountain View, CA 94043 


(415) 964-6300 
(408) 253-9600 

Inquiry 964. 




the right one. The reason is simple. 

These products generally attempt to 
perform some computer function you are 
already doing in another way. When you 
adopt the tool, you have to change your 
habits and your way of doing your job. 
This is not to say that your habits don't 
need changing. They might. But if you "re 
going to change them, before you buy, 
you need to make sum that the new way 
actually works well with the way you do 
business. 

Let's look at Borland’s SideKick, for 
example. This was one of the first of the 
memory-resident productivity tools. Re¬ 
cently, it has been supplanted by a new 
version, SideKick Plus, a program that 
operates on the same principle as the 
SideKick clones that are available. They 
all give you access to a set of memory- 
resident tools that are supposed to make 
your job easier by running in the back¬ 
ground so you can access them at the 
same time you are operating another 
program. 

If you spend nearly all your time at 
your desk with your computer turned on 


and don’t have processes running that 
conflict with memory-resident pro¬ 
grams, SideKick can be a real plus. No 
matter what you're running at the time, 
you can open a window on your screen 
and make a note, set up an appointment, 
or look up a number. Under those cir¬ 
cumstances, it’s pretty handy. 

But if you spend a lot of time out of the 
office, either in meetings or on the road, 
how can you use SideKick? 

This situation illustrates the problem 
with productivity tools that depend on 
your computer. You have to be using the 
computer to make use of them. I suspect 
that the copies of SideKick and its clones 
that sit unused on hard disks number in 
the tens of thousands. 

These packages are unused because 
their owners found that it was easier to 
use their Day-Timers to keep appoint¬ 
ments or phone numbers than it was to 
use their computers. The reason may be 
as simple as their having to share the 
computer with a coworker. Or they may 
spend a significant amount of their day in 
meetings in rooms where there aren’t any 














DOWN TO BUSINESS 


computers. Despite their many advan¬ 
tages, IBM PCs or Macintoshes still 
can’t be slipped into your coat pocket 
when you head for a meeting. 

Deciding What You Need 

Now that we’ve discussed what can go 
wrong with productivity tools, let’s talk 
about what can go right. There are, after 
all, many such packages that are worth 
buying, or people wouldn’t be buying so 
many of them. You need to see what suits 
your particular style of work before you 
can take advantage of their features, 
however. 

The first thing you need to decide is 
whether you spend a lot of time at the 
computer. If you don’t, a computer- 
based productivity tool will be of limited 
value to you. You also need to consider 
whether you have access to a computer 
when you are at your office. If you have 
to share a PC with six other people, it 
may not be handy when you need to be 
productive. 

Once you have arrived at the conclu¬ 
sion that you really are at the computer 
most of the time and that you are the per¬ 
son who usually has access to it, you 
must explore what you need in order to be 
productive. Your decision depends 
heavily on what you actually do at the of¬ 
fice. Are you a programmer who spends 
much of die day typing in code? Then 
one of the tools developed specifically 
for programmers could make a big dif¬ 
ference to your work, but a phone dialer 
is probably not necessary. 

On the other hand, if your Rolodex has 
had its 100,000-mile checkup in its sec¬ 
ond year, maybe an address list and a 
phone dialer really are a good idea. If so, 
chances are you wouldn’t benefit a great 
deal from an editor that automatically 
produces the indentations for C source 
code. 

Once you decide what functions you 
would actually use, you should go to the 
software store and try the packages your¬ 
self. Each productivity package is a little 
different, and since these tools have to fit 
your personal work habits so closely, 
their subjective feel is quite important. 
Even if a package has every feature you’d 
ever want, you won’t use it if it feels 
clumsy to you. 

While you’re checking things, take a 
look at the documentation. If you’re 
helping other users select their software, 
it will help a lot if you can read and 
understand the manual. An example of 
this is a package called Take Charge! 
from Departmental Technologies. This 
product has aspects of a number of other 
productivity tools, making the manual 


A 

Si nalyze 
your job and the way 
you perform it to decide 
whether one of these 
tools really will help 
you. 


reasonably important, but the text is so 
small that it’s nearly impossible to read. 
It looks like they photoreduced a full- 
size page until it was the size of a paper¬ 
back book. 

Manager’s Tools 

While there are those who would argue 
that the use of the terms productivity and 
manager in the same sentence is an oxy¬ 
moron, there are a number of tools be¬ 
coming available that are aimed specifi¬ 
cally at the manager. These tools are 
understandably quite different, since a 
manager’s job can be extremely varied. 
GrandView (for IBM compatibles) and 
More (for the Macintosh) from Symantec 
are examples of this concept. 

GrandView and More are extremely 
flexible outlining programs. I think they 
are billed as management tools because 
of their flexibility. You can create out¬ 
lines, fill them in, turn them into memos, 
and arrange them by categories. If this is 
the way you manage, these features could 
be useful. On the other hand, these activ¬ 
ities may be done by more junior-level 
people. You have to look at your work 
and decide. 

Do They or Don’t They 
Help Productivity? 

It depends. You have to analyze your job 
and the way you perform it to decide 
whether one of these productivity tools 
really will help you get your work done 
easier and faster. It might be that they 
won’t, m 


Wayne Rash Jr. is a member of the profes¬ 
sional staff of American Management 
Systems , Inc . (Arlington, Virginia), 
where he consults with the federal gov¬ 
ernment on microcomputers. You can 
reach him on BIX as “waynerash. ” 

Your questions and comments are wel¬ 
come . Write to: Editor, BYTE , One 
Phoenix Mill Lane, Peterborough, NH 
03458. 



Announcing Modula OS/2. 
The operating system Finally 
catches up with the language. 

30. Support for dual mode operations 

31. Dynamic link libraries 

32. For standard/extended version of OS/2 

33. Multiple threads 

34. Virtually unlimited program size 

35. Makes mixing languages easy 

36. Most powerful editor under OS/2 

37. Background compilation while editing 

38. Run-time checks 

39. Stack checks even in threads 

40. OS/2 uses Modula-2 parameter 
passing mechanism 

41. Upgrade available for Modula-2 DOS 


42. Direct Hotline and free Bulletin Board 
support for all Modula-2 products 

43. IFs affordable! 

Call toll-free: 

800 231-7717 

In California: 

800-552 8885 


wmm 

99.00 
$ 169.00 
$ 249.00 


Please send me: 

□ Modula-2 Compiler Pack (DOS) $ 

□ Modula-2 Todktt [DOS) 

□ Modula-2 Development 
System [DOS, includes 
Compiler and Toolkit) 

□ Modula OS/2 $ 349,00 

□ Modula-2 VAX/VMS version $2,500.00 
Sh ippl ng & Hand! I ng (per Item) $ 6.50 
CA residents add applicable 

sales tax $_ 

Total $_ 

□ Check/money order Included 

□ Visa □ MasterCard 


Card Number 

Exp. Date 

Cardholder Name 

Authorized Signature 


Ship to: 


Name 

Address 

City 

State 


Zip 


Phone 


Offer val Id I n U.S, Only Dealer inquiries welcome. 
Educational prices available. BY1Q83 

Send to: 

ffl LOGITECH 

Logitech, Inc. 

Attn: Coupon Redemption Program 
6505 Kaiser Drive, Fremont, CA 94555 


In Europe, contact: 
LOGITECH SA in Switzerland 
Tel: ++41 (0) 21 869 96 56 
In the United Kingdom, contact: 
LOGITECH UK 
Tel: -m-44 (0) 525 22-22 11 






















We’ve Invented the Future of 
Instrumentation Software ... Twice. 

With Words With Pictures 


Acquisition 

Integrated libraries for GPIB, RS-232, A/D-D/A-DIO plug-in cards, 
and modular instruments. 



Intuitive character-based function panels 
that automatically generate source code. 



Front panel user interface with virtual 
instrument block diagram programming. 


Analysis 

Extensive libraries for data reduction, digital signal processing, and 
statistical analysis. 



Over 100 analysis functions plus all the 
built-in functions of your language. 



Over 250 icons for computation and 
analysis. 


Presentation 


Flexible high-performance graphics and report generation. 



Extensive graphics support for CGA, EGA, 
MCGA, VGA, and Hercules. 



Macintosh Desktop Publishing compatibility. 


The Software is the Instrument 


LabWindows™— 

for the DOS-based PC and PS/2 , 
with Microsoft QuickBASIC or C. 
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LabVIEW®— 

for the Apple Macintosh 
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EXPERT ADVICE 

MACINATIONS ■ Don Crabb 


^ HOT STUFF 



The products 
that outshined the rest 
in the halls 
of MacWorld Expo 


A nother MacWorld Expo has 
come and gone, this time from 
a sweltering Boston locale. 
MacWorld Expo has become a 
big deal: too big, in fact, for the show or¬ 
ganizers, Mitch Hall Associates/World 
Expositions. The show bridged four hot, 
humid days in August, and it was spread 
over three different locations (the World 
Trade Center, the Bayside Expo Center, 
and the Wang Center), each one inconve¬ 
nient to reach through the legendary, 
even insane Boston traffic. 

Although the show attracted more ex¬ 
hibitors and attendees than ever before, it 
was painfully evident that the facilities 
and conference were both being strained 
to their limits. As happened in August 
1987, the air conditioning at the Bayside 
Expo failed on Thursday, and at the 
World Trade Center it lacked sufficient 
cooling power to keep the crowds com¬ 
fortable. The Wang Center was cooler, but 
was used only for keynote speeches and 
panel discussions, not vendor booths. 

Although attending the show was an 
exercise in patience and perspiration, I 
had a chance to try out a number of inter¬ 
esting new Mac products. This Expo is 
best characterized by the evolutionary 
nature of the products shown, rather than 
any revolutionary ones. The show finally 
brought home to me just how far the Mac 
has come in 4 years. There is no doubt 
that the Mac is now taken as a Serious 
Business Machine by vendors. Just 
counting the number of new Mac-to- 
mainframe communications products at 
the Expo took me the better part of an 
afternoon. 


While it’s gratifying to see the Mac 
recognized by business for the powerful 
tool it’s always been, I also have a feeling 
of sadness. The Mac is no longer the cul¬ 
tural icon it had been, venerated by hob¬ 
byists, hackers, and academics. Fortu¬ 
nately, the Expo still had space for plenty 
of “small” products that don’t offer 
every gee-whiz feature and cost a bun¬ 
dle. The Expo proved that Mac entrepre¬ 
neurship is alive and well, thank you. 

Hard Disk Salvation and 
Communications Products 

IstAid Software’s IstAid Kit has saved 
my bacon on more than one occasion by 
recovering files from disks I had zapped 
by mistake. When I saw the new version 
(2.5) at the Expo, I was even more im¬ 
pressed. The application is a complete 
package of utilities that recovers seem¬ 
ingly lost files from disks that have 
crossed the great divide. The newest util¬ 
ity is called Quick Cure, and it lives up to 
its name. It makes fast work of scanning 


bad disks (hard or floppy), diagnosing 
problems, and recovering lost or dam¬ 
aged files. Like the earlier IstAid Kit 
versions, 2.5 will work with any HFS 
version of the System and Finder, includ¬ 
ing the newest release, System Tools 6.0. 
At $99.95, IstAid Kit is a bargain. 

If I could point to a dominant theme at 
the Expo, it would be the maturation of 
Macintosh networking and communica¬ 
tions products. A bunch of companies 
have upgraded earlier communications 
products that connect the Mac to corpo¬ 
rate mainframes (IBM, DEC, etc.), 
using just about every communications 
protocol and access method known to 
mainframedom. These programs now 
offer reliability and full MultiFinder 
support, where they once were kludgy 
and flaky. 

Another category of improved com¬ 
munications products includes those that 
permit customized applications. Con¬ 
nect, the company that offers the MacNet 
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Items Discussed 


Acknowledge. 

..$495 

DirectPrint..... 

under $4000 

SuperMac Software 


Jasmine 


P.O.Box 390725 


1740 Army St. 


295 North Bernardo Ave. 


San Francisco, CA 94124 


Mountain View, CA 94039 


(800) 347-3228 


(415) 964-9694 

Inquiry 841, 


Inquiry 843. 




DirectTape. 

.$1099 

DaynaMail 


when purchased with a 


for five Mac nodes. 

..$295 

DireetDrive hard disk drive .... .$899 

Dayna Communications, Inc. 


Jasmine 


50 South Main St., Fifth Floor 


1740 Army St. 


Salt Lake City, UT 84144 


San Francisco, CA 94124 


(801)531-0203 


(800) 347-3228 


Inquiry 844, 


Inquiry 842, 


DaynaTaLk 


IstAid Kit 2.5. 

.$99.95 

per Mac node .. 

.,$189 

IstAid Software, Inc. 


per IBM PC node... 

..$289 

42 Radnor Rd. 


Dayna Communications, Inc. 


Boston, MA 02135 


50 South Main St., Fifth Floor 


(617) 783-7118 


Salt Lake City, UT 84144 
(801) 531-0203 


Inquiry 840, 


Inquiry 845. 





on-line service, announced a special 
toolkit called the Connect Protocol Man¬ 
ager that permits developers to write cus¬ 
tom applications for accessing MacNet. 

Another product, Acknowledge, from 
SuperMac Software, carries this custom 
communications theme even further. 
Acknowledge generalizes the concept of 
creating communications applications so 
you can write custom programs that run 
on the Mac and effect seamless connec¬ 
tions to any remote computer or on-line 
service. Acknowledge is a development 
system for producing end-user Mac com¬ 
munications applications that don’t re¬ 
quire modification of the remote host’s 
communications software or protocols. 

Acknowledge includes its own pro¬ 
gramming language, TAL (Telecom¬ 
munications Access Language), TAL 
allows you to build true Mac applications 
with pull-down menus, icons, dialog 
boxes, and so on. Acknowledge also in¬ 
cludes some sample applications to help 
you get started, although TAL is straight¬ 
forward enough that it doesn’t present a 
steep learning curve for professional 
programmers. 

The sample Acknowledge applications 
show that the programs you create can be 
made to look and work like popular sin- 
gle-purpose communications programs, 
such as DeskTop Express, CompuServe 
Navigator, and AppleLink, 


Backing It Up 

In September I reported on the very reli¬ 
able and fast Tecmar QT-Mac40 DC- 
2000 tape drive. I’m happy to report that 
Tecmar has found an OEM for its drive: 
Jasmine. Jasmine calls the drive Direct- 
Tape, and it’s virtually identical to the 
Tecmar-labeled unit, including similar 
backup/restore software, I used the tape 
for about an hour at the show (admittedly 
a poor test of reliability), and it did in¬ 
deed work just like the Tecmar unit. 
Both Tecmar and Jasmine assured me 
that the drive was functionally identical 
to the Tecmar drive, and I’d expect it to 
be equally reliable. In any case, it’s nice 
to see that a good device is being sold by 
another reliable vendor. 

Jasmine has priced the drive at $1099, 
almost $300 lower than Tecmar, If you 
buy it in conjunction with any Jasmine 
hard disk drive, the price drops even far¬ 
ther to $899, The price includes a t- 
adapter with a 25-pin Mac small-com¬ 
puter-system-interface connector and 
two 50-pin standard SCSI connectors, so 
you can plug your DirectTape into just 
about any existing SCSI cabling setup. 
The price also includes two preformatted 
DC-2000 tapes, so you can use the drive 
as soon as you’ve hooked it up. Jasmine 
has taken the solid Tecmar drive and re¬ 
packaged it as a better value. If you still 
haven’t bought a backup device, check it 


out. Come to think of it, at $1099, you 
might want to dump your current slow 
backup drive (like the Apple 40SC) and 
buy the Jasmine, 

DirectPrint 

Although Jasmine introduced several 
other new products at the show, I was 
most impressed with the DirectPrint 
printer. The DirectPrint, which should 
be shipping by the time this column hits 
the streets, is a PostScript printer that in¬ 
cludes 3 megabytes of RAM and 35 Post¬ 
Script fonts embedded in 1 megabyte of 
ROM. 

It’s small, about 35 pounds, and takes 
up only a moderate amount of desk real 
estate (16 inches wide by 13 Vi inches 
deep). It’s also fairly fast, with an aver¬ 
age throughput of 6 pages per minute. 
The 4-MHz Weitek XL-8200 processor 
keeps the printer near its rated speed by 
composing pages quickly. The Direct- 
Print can be connected to your Mac by 
using AppleTalk, a Centronics parallel 
port, or an RS-232C serial port. It also 
includes an Apple Desktop Bus port for 
future connectivity options that Jasmine 
only hinted at. Jasmine says the Direct- 
Print will cost under $4000. 

Although these are good specifica¬ 
tions and the price is attractive, the really 
interesting point about the DirectPrint is 
that it’s not a laser printer. Instead it uses 
a much newer technology: a liquid-crys¬ 
tal shutter-marking engine, the Casio 
LCS-I3Q. This 300-dot-per-inch print¬ 
ing engine produces blacker blacks than 
the Canon LBP-SX laser engine or an 
Apple LaserWriter IINTX, It also lacks 
the rotating and swiveling imaging mir¬ 
rors common to some laser printers, 
which should mean that the printer won’t 
suffer from scanning distortion. This 
also means that long-term reliability will 
be high (remember the equation: fewer 
moving parts = higher reliability). 

Putting It in the Mail 
and Getting It There Quicker 

I’ve never really thought highly of the 
current crop of electronic mail packages 
available for the Mac (InBox and Micro¬ 
soft Mail spring to mind). Oh sure, they 
work as billed, but their interconnecti¬ 
vity is not great (you can’t use them eas¬ 
ily across interconnected networks of 
machines other than Macs), and their 
mail-handling features are pretty basic. 

Enter DaynaMail. This new mail sys¬ 
tem works on both Macs and IBM PCs. It 
supports network connections through 
AppleShare, Novell’s NetWare, 3Com’s 
3 + , and Sun’s TOPS. It can also com- 

continued 
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New diskdoubler 


nf vmir hard disk 


Upgrade the disk drive in your PC the easy way! 


Datran's new DiskDoubler dd2000 is a 
short card that simply fits into any avail¬ 
able slot on an IBM, PC, XT, AT, 386 or 
compatible, DOS 2.0 or greater. 

Upgrade a 20 MB disk into a 40 MB. 

The DiskDoubler lets you double the 
storage capacity of any hard disk 
without loss of performance. No matter 
what size hard disk you have, the Disk- 
Doubler will double it 

Works With All Data. The DiskDoubler 
compresses data stored on a hard disk, 
including application programs, pro¬ 
gram files, COM and EXE files. You will 
appreciate the doubling of capacity for 
word processing, spreadsheets, and 
database files. 

Powerful dBASE Capacity. The Disk- 
Doubler is especially powerful when 
handing dBASE II, HI and El Plus files, 
storing on the average three times as 
much data on your hard disk, Le,, your 20 
MB hard disk will perform like a 60 MB 
disk ... an 80 MB disk will act like a 240 
MB model. It works equally well for any 
size hard disk .. . and for only $189.00, 


Principle of Operation. At the heart of 
the DiskDoubler is a new, powerful 
high-speed data compression micro¬ 
processor that incorporates Datran's 
state-of-the-art data compression 
technology, which represents years of 
research and development. 

Totally Transparent Operation. Datran's 
high speed data compression technol¬ 
ogy coupled with our extensive operat¬ 
ing software allows the DiskDoubler to 
process data at speeds compatible with 
disk operating speeds. It looks as though 
you've added a disk drive of double the 
capacity to your PC. 

Breaks the 32 MB DOS Barrier. Because 
the DiskDoubler doubles the amount of 
data your disk drive stores, it effectively 
increases the 32 MB DOS barrier to 64 
MB without any special software. 

Simple Installation. Once the simple, 
fast installation is complete, the Disk- 
Doubler operates in the background 
and is completely user transparent. The 
dd2000 works with yours existing hard 
disk controller. 


No Formatting Required as is necessary 
with RLL controllers. DiskDoubler will 
even double the capacity of a drive 
already using RLL technology. 

Low Power Consumption. The 1/2 watt 
DiskDoubler eliminates the need for 
upgrading your power supply, as would 
be needed if an additional disk drive 
were added pulling 15 to 30 watts. 

Long life Performance. With a long 
three-year limited warranty, DiskDou- 
bler is a simple, inexpensive and reliable 
way to double your disk storage. 

Satisfaction Guaranteed. Datran backs 
the DiskDoubler with s 30-day no ques¬ 
tions asked money back guarantee. 


H | FOR THE DEALER NEAREST YOU OR 
TO ORDER DIRECT BY PHONE: 

®1 - 800 - 332-0456 

-M- da tran 

Leadership in Data Compression Technology 


Datran Corporatfon/2505 Foothill Blvd./La Crescenta/CA 91214/Phone (618) 248-8780/FAX (818) 248-8788/Telex 4932115/TurboCam (818)248-8789 
IBM PC, AT AND DBASE II. Ill AND III PLUS ARE THE TRADEMARKS OF THE RESPECTIVE OWNERS, 
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municate with any application on remote 
computers that is compatible with Action 
Technologies* MHS communications 
package, MHS-compatible products in¬ 
clude IBM's PROFS, DEC'S All-in-1, 
and Action Technologies' The Co¬ 
ordinator. This connectivity gives 
DaynaMail serious wide-area capabili¬ 
ties that should be attractive to comput¬ 
ing environments like mine, where you 
have to make disparate computers com¬ 
municate with each other over every ca¬ 
bling scheme and network setup known 
to humanity. 

DaynaMail works as an application on 
an IBM PC and as a desk accessory on a 
Mac. The program is server-based, and 
any machine on the network can be des¬ 
ignated as a DaynaMail server. You can 
also set up multiple servers on the same 
net to better distribute the message load* 
I tested some of the mail database fea¬ 
tures at the show, and all of them worked 
as billed: message sorting by multiple 
criteria, saving and restoring unfinished 
draft messages, attaching any file to a 
message, sending blind carbon copies, 
message receipt and message opening 
notification, mail address lists, multiple 


address books, incoming mail alert, and 
several others. 

In my brief time testing DaynaMail, I 
was hooked. I'm already set to test it in a 
full-blown configuration here at the uni¬ 
versity* Til have mote to say about how it 
works in the real world over the next cou¬ 
ple of months. 

All of you who are sick and tired of 
waiting for your AppleTalk network to 
clear so your LaserWriter job prints, 
raise your hands, AppleTalk is a great 
idea. Building a network into the Mac 
was a stroke of genius on Apple's part. 
But now that we’re all hooked on this 
network, the fact is it's too bloody slow! 
230K bits per second over LocalTalk or 
PhoneNet cabling just doesn't cut it 
anymore. 

Sure, we can buy Mac IIs and migrate 
to EtherTalk and its lG-megabyte-per- 
second bandwidth, but that's a pretty ex¬ 
pensive solution. Well, hold off on those 
EtherTalk purchases, because Dayna- 
Talk has just been released. 

DaynaTalk is a small (2- by 3- by 1- 
inch) hardware module that replaces your 
LocalTalk or PhoneNet node and plugs 
into your existing network* It boosts the 


data-transmission rate to as high as 850K 
bps for each Mac and as high as 1.7 
megabits per second for each PC on the 
net. You'd be surprised at the difference 
between 230K bps and 850K bps. 

DaynaTalk works by varying the 
transmission rate over the network; it 
takes advantage of periods of light usage 
to cram more AppleTalk packets down 
the pipe, I expect to testthe devices soon 
in my own labs, so I’ll have more to say 
about this magic network accelerator in a 
future column. For now, it's enough to 
know that it really works; it's completely 
transparent to the network; it's fully 
compatible with TOPS, AppleShare, and 
NetWare Mac; and it costs but $189 for 
each Mac, and $289 fora PC, ■ 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago, He is also a consulting editor 
for BYTE. He can be reached on BIX as 
"decrabb ." 

Your questions and comments are wel¬ 
come. Write to: Editor , BYTE, One 
Phoenix Mitt Lane , Peterborough, NH 
03458 * 
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The perfect solution for upgrading your existing PC/XT/AT to 
"State Of The Art” 3.5 n floppy disk technology! The Model 
S53W (720K) and Model 673W (T44MB/720K) 3.5 11 drives 
are "drop-in” replacements for 5.25 11 drives! Disk format is 
fully compatible with popular Laptops (IBM, Toshiba, Zenith f 
etc.) and the new IBM PS/2 models. Both units come com¬ 
pletely assembled and contain everything that you need, 
including Premium SONY drive, Interface adapters, soft¬ 
ware device drivers and complete documentation. These 
drives utilize your existing controller so no additional slots 
are required (1.44MB requires AT class controller or spe¬ 
cial PC/XT High-Density Controller available from Tiger- 
tronics). Available with gray or black bezel (specify). 


Model 853W 
(720K) 

29.95 

400 Daily Lane * PG. Box 5210 
Grants Pass. Oregon 97527 


$1 



Model 873W 
(1.44MB) 

$159.95 



IMMEDIATE DELIVERY! 

Call 503 474-6700 or 503 474-6701 
FAX 503 474-6703 
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Our Subscribers 

F rom time to time we make the byte 

subscriber list available to other companies who 
wish to send our subscribers material about their pro¬ 
ducts, We take great care to screen these companies, 
choosing only those who are reputable, and whose pro¬ 
ducts, services, or information we feel would be of in¬ 
terest to you. Direct mail is an efficient medium for pre¬ 
senting the latest personal computer goods and services 
to our subscribers* 

Many BYTE subscribers appreciate this controlled use 
of our mailing list, and look forward to finding infor¬ 
mation of interest to them in the mail. Used are our 
subscribers' names and addresses only (no other 
information we may have is ever given)* 

While we believe the distribution of this information is 
of benefit to our subscribers, we firmly respect the wishes 
of any subscriber who does not want to receive such pro¬ 
motional literature* Should you wish to restrict the use 
of your name, simply send your request to the follow¬ 
ing address. 
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P.O* Box 7643 - 

Teaneck, NJ 07666-9866 tm 


142 BYTE* NOVEMBER 1988 Circle 336 on Reader Service Card 



















Share your laser 
with Buffalo! 


All ten ports are user configurable as 
either an input or output so you can 
build your own peripheral sharing 
network with the Buffalo SL.® 


FAMUEL j SERIAL ) 


FAST: can run your PC at 19,200 baud 
AFFORDABLE: $500 plus 
EXPANDABLE: from 0 • 4MB buffer 
FLEXIBLE: 6 serial, 4 parallel ports 
POP-UP MENU: even over graphics 
GUARANTEE: 45 day money back 


BUFFALO 




Ihe inexpensive peripheral sharing solution 


( 800 ) 345-2356 


Buffalo Products, 2B05 19th Street SE t Salem, OR 97302 (503) 585'34l4 
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when you join 
BYTE Book Club 

Values up to $135.95 

• Your one source lor computer books from over 
100 different publishers 
• the latest and best information in your field 
• discounts of up to 40% oli publishers’ list prices 


UNDERSTANDING A USING 
dBASE III PLUS. By R Krumm 674 
pp., Hb$. t softbound. Widely re¬ 
garded as the most comprehensive 
one-volume reference on the subject, 
it covers everything from basic con¬ 
cepts to advanced programming 
techniques. 

583940-7 Pub. Pr., $22.95 


UNIX UTILITIES. By R.3. Tare. 352 
pp., iff us., soft bound. This practical 
manual shows how to make the best 
use of UNIX utilities, It covers more 
utilities than any other book of its kind 
and provides numerous examples of 
real applications. 

628 B4X Pub. Pf. t $24.95 


VSAM: Performance, Design, 
and Fine Tuning, fly J. Ranade 
280 pp . Ulus. Find oul how to adapt 
VSAM to your particular needs and 
cut processing time in half! This new 
work by an authority on VSAM pro¬ 
vides the detailed, hands-on as¬ 
sistance you need to design and 
implement efficient systems. 
583963-6 Pub Pr,, $34.95 


TUP BO PASCAL PROGRAM MER 1 S 
LIBRARY. By K Jamsa and S, Name- 
roff 495 pp „ itius., softbound. An 
outstanding and varied collection of 
more than 200 routines that you can 
quickly key into any computer that 
runs under PC-DOS, Includes some 
vital math functions not provided In 
Turbo Pascal s standard package 
583762-5 Pub, Pr.. S10.95 


ADVANCED GRAPHICS IN C: Pro¬ 
gramming and Techniques, By 

N. Johnson. 430 pp., tttus., soft - 
bound. Now C programmers can 
write crisp graphics programs for the 
IBM-PC using the IBM EGA (En¬ 
hanced Graphics Adaptor) or the 
AT&T Image Capture Board (iCB). In¬ 
cludes GRAPH IQ. a complete C 
graphics tootkit. 

831257-7 Pub, Pr„ $22,95 
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A COMPREHENSIVE GUIDE TO AI 
AND EXPERT SYSTEMS: Turbo 
Pascal Edition. By R.l. Levine. D.E 
Drang, and B. Edelson. 256 pp., 99 
itius. A must for everyone who wants 
to understand and utilize artificial in¬ 
telligence for commercial, military, 
scientific, or educational applications 
It’s all in clear simple language with 
many illustrations and sample 
programs 

374/708 Pub. Pr., $22,95 

33-BIT MICROPROCESSORS, Edited 
by H J Mitchell, 248pp., 104illus and 
tables. A comprehensive survey of the 
powerful new microprocessors for large, 
technically complex projects. Cover¬ 
age indudes' AT&T's WE321Q0, Inmos’ 
T414 and T424, Intel's 80386, Moto¬ 
rola’s 68020, and 2log‘s 280000 
425/85X Pub. Pr., $45 00 

CIARC1A S CIRCUIT CELLAR, Vol¬ 
ume VI. By S. Ciarcia, 224 pp., 75 
Ulus., softbound. More marvelous 
projects from the incomparable Ciar- 
ciaf This new volume contains easy- 
to-follow plans for a home security 
system, a serial Eprom programmer, 
a turnkey bulletin board, an audio- 
and-video multiplexer, plus 10 more 
projects. 

109/680 Pub. Pr, $19 95 


PROGRAMMER h S CHALLENGE: 50 
Challenging Problems to Tost 
Your Programming Skills. By 3 

Chen. 464pp. If you enjoy testing your 
programming skills, ihen you'Jl enjoy 
solving these 50 challenging prob¬ 
lems Solutions are provided in 
BASIC. Pascal, and C with full expla¬ 
nations and test data. 

583883-4 Pub Pr. $29 95 


ADVANCED TURBO By H. 

Schildt. 397 pp., itius., softbound. 
Complete Turbo C mastery can be 
yours—from stacks, queues, linked 
Fists and binary trees, to operating 
system interfacing, porting, debug¬ 
ging, and much more. Fully explains 
how to get the most from the power 
and speed of Turbo C. 

081280-1 Pub. Pr., $22.95 

DATABASE SYSTEM CONCEPTS, 

By H, F Korth and A. Silberschatz 
546 pp., Ulus. From fundamental con¬ 
cepts to advanced problem solving, 
this book provides a clear under¬ 
standing of the design and use of 
database systems. Also demon¬ 
strates the best ways to protect data 
from unauthorized access and mali¬ 
cious or accidental alteration or de¬ 
struction, 

447/527 Pub. Pr,, $42.95 


ARTIFICIAL INTELLIGENCE 
USING C: The C Programmer's 
Guide to AI Techniques. By H, 

Schildt. 472 pp., 37 Ulus., softbound. 
This hands-on guide shows you how 
to create your own AI applications and 
systems using C. After an introduc¬ 
tory overview it provides coverage of 
expert systems, logic, natural lan¬ 
guage processing, machine learning, 
patlern recognition, and more, with 
ready-to-run programs Illustrating 
each topic. 

861255-0 Pub. Pr., $21.95 


PROGRAMMING USING THE C 
LANGUAGE. By R.C. Hutchison and 
S B, Just. 579 pp, Ulus. Whether you 
want to understand programs in G 
written by others, or write better C 
programs of your own, this practical, 
authoritative book gives you the tools 
and guidance you need. Coverage 
includes program organization, sort¬ 
ing algorithms, recursion, linked lists, 
and more — with many sample 
programs. 

315/418 Pub. Pr., $28 95 


HARD DISK MANAGEMENT with 
MS-DOS and PC-DOS. By D. 

Gookin and A Townsend. 30? pp., 
itius . Shows you how to make the best 
use of your hard disk lor all types of 
programs, with an emphasis on orga¬ 
nization, data security, and enhancing 
performance. Easy enough for 
novices, yet sophisticated enough for 
power users, its packed with helpful 
hints, proven shortcuts, and clear 
explanations 

583954-7 Pub. Pr,, $26.95 


TRICKS OF THE UNIX MASTERS. 

fly R.G. Sage. pp. iltus . Many of 
UNIX's most interesting features have 
virtually been kepi secret from users 
- until now! This master guide goes 
beyond the basics to show you the 
shortcuts, tools, tips, and tricks it 
could take years to discover on your 
own. 

584637-3 Pub. Pr., $22.95 








SADTi Structured Analysis and 
Design Technique. By D. Marca 
and C, McGowan 

402/353 Pub. Pr., $44.95 

PROGRAMMING WITH TURBO 

PASCAL. By D. Carroll 

852908-5 Pub. Pr., $39.95 


HIGH-SPEED ANIMATION & SIM¬ 
ULATION FOR MICROCOMPU¬ 
TERS. By L. Adams 
583855-9 Pub. Pr„ $19.95 


DATABASE MACHINES A DATA¬ 
BASE MANAGEMENT. By E. 

Ozkarahan 

58377Q-6B Pub. Pr, $53 00 

(Counts as 2 of your 3 books) 

PRINCIPLES OF PARALLEL AND 
MULTI-PROCESSING. By G.R. 

Des tochers. 

165/793 Pub. Pr, $49.50 

(Counts as 2 of your 3 books) 


GETTING THE MOST FROM UTILl- 
TIES ON THE IBM PC. By R. Krumm 
583790-0 Pub. Pr , $19.95 


THE ADA PRIMER. By P. I. Johnson 
326/266 Pub. Pr, $17.95 


THE DATABASE EXPERTS' GUIDE 
TO DATABASE t. By B, Larson. 
232/679 Pub. Pr, $34.95 


NETWORKING SOFTWARE. By 

C, B, Ungaro. 

606969-9 Pub. Pr., $37.95 



Any 3 books lor $1.00 each...il you join now 
and agree to purchase three more books — at 
handsome discounts — during your iirst 
year ol membership. 



COMPUTER ORGANIZATION. By 

M. Andrews 

584588-1 Pub. Pr., $39,95 


DEBUGGING TECHNIQUES FOR 
IBM PC BASIC. By J. R. Corsi & W. F. 
Hills 

583693-9 Pub. Pr., $17.95 


C1ARCIA'S CIRCUIT CELLAR, Vol¬ 
ume V. Bv S. Ciarcia 
109/672 Pub. Pr, $21,95 


HANDBOOK OF SOFTWARE MAIN 
TENANCE. By G. Parikh 
583639-4 Pub Pr. H $35 95 


THE C PRIMER, 2nd Ed. By L. Han¬ 
cock & M. Krieger 

259,'95X Pub. Pr. r $22.95 


DATA TYPES AND DATA STRUC¬ 
TURES. By J. J. Martin 
583689-0 Pub. Pr.,$44.67 


TROUBLESHOOTING AND RE¬ 
PAIRING THE NEW PERSONAL 
COMPUTERS. By A. Margolis. 
583871-0 Pub. Pr . $17.95 


More Books to Choose from 


THE DATABASE EXPERT'S GUIDE 

TO SQL, By F Lusardi 

390/061 Pub. Pr., $39.95 


PRINCIPLES OF ARTIFICIAL IN¬ 
TELLIGENCE AND EXPERT SYS¬ 
TEMS DEVELOPMENT By D.W 

Rolston 

536147 Pub. Pr., $39.95 


HOW TO WRITE COMPUTER DOC¬ 
UMENTATION FOR USERS, 2nd 

Ed* By S.J. Grimm 

583783-8 Pub Pr, $29 95 


DATA STRUCTURES USING PAS¬ 
CAL, 2nd Ed, By A. M. Tenenbaum 
& M. J Augen stein 
583738-2 Pub. Pr., $46.00 


MICROCOMPUTER LANS: Net¬ 
work Design and Implementa¬ 
tion. fly M.F Hordeski 
584580-6 Pub. Pr., $28 95 


OPERATING SYSTEMS. By M. 

Milenkovic 

419/205 Pub. Pr, $40.95 


HYPERTALK PROGRAMMING. By 

D, Shafer. 

584653-5 Pub. Pr r $24.95 


ADVANCED TURBO PASCAL: PRO¬ 
GRAMMING AND TECHNIQUES. 

By H. Schildt. 

583761-7 Pub. Pr, $18.95 

SOFTWARE ENGINEERING: A 
PRACTITIONER S APPROACH, By 

R S. Pressman. 

507 83XB Pub, Pr. $47.95 

[Counts as 2 ol your 3 books) 

68000 ASSEMBLY LANGUAGE 
PROGRAMMING, 2nd Ed. By L 

Leventhal; D, Hawkins; G, Kane & W 
Cramer 

583817-6 Pub. Pr., $28.95 


ADVANCED COBOL, 2nd Ed. By 

A S, Philippakis and L J. Kazmier. 
498/13X Pub. Pr. r $35.95 


RECOMMENDED DIAGRAM¬ 
MING STANDARDS. By J Marlin 
583597-5 Pub. Pr., $48.00 

[Counts as 2 of your 3 books) 

FILE ORGANIZATION FOR 
DATABASE DESIGN. By G 

Wiederhold. 

701/334 Pub. Pr., $40.95 


USING TURBO C. By H Schildt 
881279-8 Pub. Pr., $19.95 


FOILING THE SYSTEM BREAKERS: 
COMPUTER SECURITY AND 
ACCESS CONTROL. By J. Lobel 
383/57X Pub Pr, $37.50 

IMS (DL/1) DATABASE ORGANI¬ 
ZATION AND PERFORMANCE. By 

G. Hubbard 

583840-0 Pub. Pr., $32 95 


HOW TO BE A SUCCESSFUL COM¬ 
PUTER CONSULTANT. By A. R. 

Simon 

572/968 Pub. Pr. $19.95 


HIE THEORY AND PRACTICE OF 
COMPILER WRITING. By J, P 

Tremblay & P. G. Sorenson 
651/612B Pub. Pr , $46.95 

[Counts as 2 of your 3 books) 


INTRODUCING FC-DOS AND MS- 
DOS: A GUIDE FOR BEGINNING & 
ADVANCED USERS. By T. Sheldon 
565/597 Pub. Pr., $24.95 


APPLYING EXPERT SYSTEMS IN 
BUSINESS, fly D. N. Chorafas 
108/603 Pub, Pr., $31.95 


STRUCTURED COBOL: A STEP BY 
STEP APPROACH. By C.R Lilecky 
and G B Davis. 

157/88X Pub. Pr,, $30.95 

TELECOMMUNICATIONS AND 
DATA COMMUNICATIONS FACT- 
BOOK, By J. Abbatiello and R.Sarch 
606965-6 Pub. Pr. $39.95 

DESIGN OF DISTRIBUTED OPER¬ 
ATING SYSTEMS. Bv P. J, Fortier 
216/215 Pub. Pr., $42.95 


WORDPERFECT*: THE COMPLETE 
REFERENCE. By K Acerson 
881312-3 Pub Pr, $27.95 


HANDS-ON-BASIC: FOR THE IBM 
PERSONAL COMPUTER, By H 

Feckham 

491/78X Pub Pr,, $26.95 
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You can fine-tune 
OS/2’s CONFIG.SYS file 
to give optimum 
performance for your 
particular setup 


O ne of OS/2's two big draws is 
multitasking, (The other, of 
course, is large memory.) 
Multitasking is a bit of proces¬ 
sor sleight of hand that makes a single 
piece of silicon seem to do more than one 
thing at the same time. 

At first blush, this seems simple: If 
you have n programs in the computer, 
just give each program a small amount of 
CPU time, called a time slice , Program 1 
gets 10 milliseconds, program 2 gets 10 
ms, and so on. How tough could that pos¬ 
sibly be? 

That approach isn't tough at all. But 
it's also inadequate for communications 
programs, as they can't afford to be to¬ 
tally inactive for a number of time slices. 
It's also inefficient for I/O-bound pro¬ 
grams, since they may end up getting an 
entire time slice in which all they do is 
wait for a keystroke. 

Everyone Is a Systems Programmer 

Any decent multitasker—and OS/2 falls 
into that category—goes beyond simple 
time slicing. But beyond simple time slic¬ 
ing, there be dragons. There's no best 
way to multitask, so multitasking operat¬ 
ing systems have a wealth of tuning pa¬ 
rameters , variables you adjust to get max¬ 
imum performance. In the DOS world, 
the buffers- variable is one example of 
a tuning parameter. 

The names of some new multitasking 
parameters are priority, timeslice, 
and maxwait. Such tuning parameters 
are important in multitaskers. For exam¬ 
ple, when I used to work in a large IBM- 


EXPERT ADVICE 

OS/2 NOTEBOOK ■ Mark Minasi 

OS/2’S 

Multitasking 

Dashboard 



€_3 



mainframe-based DP shop, users would 
periodically learn that on such and such a 
day the system would be upgraded by the 
addition of more or better processors, I/O 
processors, or the like. 

u Great,” we'd say, as this would no 
doubt improve response time. But the 
day after the installation, response time 
would stink. Why? Because the system 
hadn't been tuned. There’s a whole cadre 
of people at mainframe shops whose jobs 
revolve around adjusting the tuning pa¬ 
rameters of the system to get maximum 
throughput: They're called systems 
programmers. 

The other day, I had a conversation 
with the president of a well-known data¬ 
base company while flying to California 
(there's something strange about this, 
but 50 percent of the people I meet on 
planes seem to be in the computer busi¬ 
ness, and I do a lot of flying). He com¬ 
plained, “OS/2 sounds good, but I’m 
afraid it’s going to force me to become a 
systems programmer in my spare time to 


get anything out of it.” 

There's no getting around it: You'll 
have to fool around with OS/2's multi- 
tasking parameters a bit. But here are a 
few results and some insight into getting 
the most out of OS/2 multitasking. 

Schizophrenic Slicing: 

The Priority Parameter 

Reviews of OS/2 often discuss the “OS/2 
scheduling algorithm,” as if there were 
just one. In fact, OS/2 has two algo¬ 
rithms. You select one or the other with 
the priority^ variable in the CON¬ 
FIG.SYS file. The legal values for this 
are absolute, an egalitarian algorithm, 
and dynamic, a foreground-selfish 
algorithm. 

Absolute is pretty straightforward. I 
wrote a test program called TIME1 that 
does simple computations over and over 
again. It does no I/O except for a final 
performance report, so it is a compute- 
bound program. Then I ran eight copies 
of TIME1, one in the foreground and 
seven in the background. The programs 
report how many computations they got 
done per second. The results are shown 
in table 1. 

Note that all tasks get equal time. The 
foreground doesn't get any special treat¬ 
ment. But if you do the same run with 
prlority = dynamic in the CON-* 
FIG,SYS file, as shown in table 2, you'll 
see quite a difference. The dynamic al¬ 
gorithm gives a much greater share of the 
CPU’s attention to the foreground than to 
the background. 

Microsoft included the dynamic op¬ 
tion (in fact, it's the default value for 
priority=) as part of what Gordon 
Letwin, the architect of OS/2, calls the 
“OS/2 religion.” In traditional minicom¬ 
puter and mainframe systems, he argues, 
the desire is to make each user seem to 
get a fair share of CPU attention . Under 
OS/2, however, we have a multitasking 
operating system without multiple users. 
In this case, we're not concerned with 

continued 
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90% of the 
world are 
still waiting. 

What the hell 
are those 
importers 
doing? 

Printer Buffer inside cable. 

For the avenge user, most buffers 
are too complicated. So we 
designed a buffered cable with 64K 
or 256K inside. 

Just a cable. As easy to use. Nearly 
as inexpensive. 


Battery-operated data buffer 
Up to 128K with parallel or 
RS232-input. will hold data for as 
long as 3 years. Record and play as 
often as you like. Cany data to a 
printer or to another computer. 

Share your printer. 

Forget these boxes that occupy a 
lot of your desk space. Forget the 
times when you had to switch 
manually. We have a cable that 
allows two computers to share one 
printer automatically. 


That's what T-switches should 
look like! 

For IBM-compatiblcs. 2 printers to 
one computer. Complete set incl. 
all cables and a small switch-box. 
Jual i able. No bulky box. 


Isolating line drivers 

If a line driver is not optically 
isolating, you might face problems 
arising from different mains 
supplies. That's why our 
RS232-drivers are 100% isolated 
up to 1,000 volts. 


Data isolators 

Transients on the mains supply or 
elecirostalical discharges can cause 
erraneous data transmissions and 
even destruction of computers. We 
offer optical isolators up :o 50kV. 


Terminal bus. 

Connect up to 16 terminals to one 
2-wire bus. Save installation costs 
and gain flexibility and ease of use. 
Terminal-Bus-Adaptors includes 
lkV optically isolated line drivers. 


Interfaces. 

We have a complete line of 
interfaces: 20mA, Ataril30, 

C64/128, Centronics, IEEE488, 

RS232, RS422, RS423 and RS485. 

(The following arc registered trademarks: 

Atari, CM, Cl28, Centronics, IBM) 

Austria: Basic, Wien 0222,9505410 

Denmark: Jatec, Spentrup 06-479139 

France: Ned, Strasbourg (88) 623752 

Singapore: Overseas Trade 733-4577 

Switzerland: WeberACo, Zurich 01-9302003 

USA:_Tcctrana, L.A._(818)2853121 
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winchenbachstr. 3-5 phone: ++49-202-505077 

d-5600 wuppertal 2 telex: 85916 56 
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Table 1: The results of TIME 1, 
a simple compute-bound program 
run under OS/2. Eight copies of 
the program were run as 
simultaneous tasks, one in the 

foreground and 

seven in the 

background. The figures are the 
number of computations each 
copy performed per second. Note 
that all tasks got equal time. 

Task name 

Computations/sec 

Foreground 

280 

Background 1 

279 

Background 2 

279 

Background 3 

279 

Background 4 

279 

Background 5 

279 

Background 6 

279 

Background 7 

279 


Table 2: The results when the 

test in table 1 is repeated with 
priority=dynamic in the 
CONFIG.SYS file. The foreground 
task now receives a much greater 
share of the CPU's attention. 

Task name 

Computations/sec 

Foreground 

1338 

Background 1 

142 

Background 2 

140 

Background 3 

141 

Background 4 

141 

Background 5 

142 

Background 6 

141 

Background 7 

67 


giving a fair shake to each program. In¬ 
stead, we’re interested in giving the 
lion’s share of the CPU time to the fore¬ 
ground program—the one the user is in¬ 
teracting with at the moment. 

Minute by Minute: Timeslice 

The OS/2 command timeslice appears 
in the CONFIG.SYS file as 

timeslice = 

<maximum>< ,minimum> 

where the minimum is optional and the 
maximum must be at least 32 ms, the res¬ 
olution of the OS/2 clock (length of one 
timer tick). The ticks of the timer tell 
OS/2 that it’s time to stop doing whatever 
it’s doing and consider switching to an¬ 
other program. 

What’s a good value for timeslice? 
That depends on what you’re doing. 


Think of it this way. Suppose I have two 
projects to work on at the same time. I 
could work on project 1 for 6 months, 
then project 2 for 6 months. This would 
work, but the client for project 2 might 
get a bit antsy knowing that I’m working 
only on project 1 for 6 months. 

It’s the same thing with OS/2. If I set 
timeslice to, say, 30,000 (30 seconds), 
OS/2 seems very balky. When it is pay¬ 
ing attention to the foreground task, the 
system seems quick. But then it seems to 
die for a few minutes, as it devotes a few 
time slices to the background programs. 
The length of the time slice causes the 
choppy behavior. So, time slices can be 
too large. 

Returning to my two projects, suppose 
I try the opposite approach. I’ll spend a 
minute on project 1, then a minute on 
project 2, then a minute on project 1, and 
so on. Won’t this seem a lot smoother to 
my clients? 

No, again. The reason: It takes time to 
switch from one task to another. I’ve got 
to stuff whatever I’m doing on project 1 
into a folder, then find the folder for 
project 2 and put the things from that 
onto my desk. That process may take 10 
minutes. That implies that I work for a 
minute, switch tasks for 10 minutes, 
work for a minute, switch for another 10 
minutes.. .you get the idea. Notice that 
the switching time has no relation to the 
size of the time slice. If I switched only 
every 6 months. I’d still require only 10 
minutes. 

So time slices are like the beds Goldi¬ 
locks found: There’s “too hard,” “too 
soft,” and “just right.” For strictly 
CPU-bound programs, a larger time 
slice (about x h second) is good. For com¬ 
munications programs, which can’t af¬ 
ford to be out of commission for long, 
small time slices are good. Unfortu¬ 
nately, you just can’t adjust timeslice= 
on the fly. You must change your CON¬ 
FIG.SYS file, then reboot—what a pain. 

To demonstrate the effect of time- 
slices, I ran my CPU-bound TIME1 
loop program in the foreground and in 
the background simultaneously. I ran it 
for different time slices, with values 
ranging from 32 ms to 8 seconds. The re¬ 
sults, which are found in table 3, show 
the range of good time slices, but they 
also seem to point to some strangeness in 
the OS/2 priority=dynamic scheduling 
algorithm, as I’ll explain. 

Multitasking systems are stochastic, 
so rerunning the benchmarks could yield 
a completely different set of results. The 
numbers seem to show that a time slice in 
the range from 1024 ms to 4096 ms 

continued 
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The bad news is, this is a quiz. 
The good news is, we’re going lo 
make it easy. 

All three of these 24-pin dot 
matrix printers are versatile, rug¬ 
ged office-quality printers. They all 
provide a variety of type styles and 
compatibility with most popular 
software. But there’s only one Top 
Dot. And all the clues you need 
lo find it are right here in this ad. 

Top Dot’s high performance 
features include combined letter- 


quality text and graphics, color 
printing, and a sizzling480 eps 
draft speed. 



Select Dial puts total printer control at your 
fingertips. 


A unique Select-Dial 1 " feature 
gives Top Dot effortless, fingertip 
control. And plug-in Intelli-Cards™ 
provide instant software upgrades. 

Top Dot’s $1085 price is a 
remarkable $400 below compara¬ 
ble printers. Even more remarkably, 
it includes toll-free hotline support, 
a 2-year warranty, an unheard-of 
full year of on-site service, and for 
S25. a Quick-Start kit packed with 
SI50 worth of supplies, software, 
documentation and more. 


fipwn is a registered trademark pf jipjfcci Kpsnui Corporation Accel-500, Sc tret'Dial and IntdH-Ciirdarr trademarks of Advanced Matrix Technology. Inc:. Advanced Matrix Technology; Irit 
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Table 3: The results of the TIME1 test, run with two simultaneous copies, 
one in the foreground and one in the background. The figures are the number 
of computations performed per second with the timeslice parameter set 
from 32 ms to 8 seconds. Note that, in this case, the foreground task receives 
the most CPU attention with timeslice set to less than 512 ms (16 second). 


Time slice (ms) 

Foreground 

computations/ 

sec 

Background 

computations/ 

sec 

Total 

computations/ 

sec 

32 

2134 

86 

2220 

256 

1622 

642 

2264 

512 

1660 

648 

2308 

1024 

1245 

1246 

2491 

2048 

1170 

1213 

2383 

4096 

1477 

1181 

2658 

8192 

1022 

1295 

2317 


And only Top Dot is available in 
your choice of finish: Executive 
Black or traditional Ivory. 

You have to visit a dealer to buy 
two of the printers on this page. 
But you can get Top Dot delivered 
to your door by UPS.® 

Just call 1-800-637-7878, cor¬ 
rectly identify the Top Dot, and 

COMPARISON CHART 


Print speed 
(12cpi) 

AMT 

Accel-500 

Epson 

LQ-2500 

Toshiba 

P351SX 

Draft Mode 

480 cps 

324 cps 

300 cps 

Memo Mode 

200 cps 

N/A 

N/A 

LQ Mode 

80 cps 

90 cps 

100 cps 

Plug-in fonts 

card 

card 

cartridge 

Color printing 

standard 

N/A 

optional t 

Warranty 

24 mo 

18 mo 

18 mo 

On-site service 

1 yr 

N/A 

N/A 

Price 

$1085 

$1449 tt 

$1499 tt 

Starter Kit 

$25 

N/A 

N/A 


K 239 ft manufacturer's suggested list price 

we’ll ship it to you. FREE* If after 
30 days, the Top Dot hasn't become 
indispensable to your office, just 
send it back. Otherwise, do nothing. 
We’ll charge $1085 to your credit 
card or bill you against your pur¬ 
chase order. That's all there is to it. 

And if you’re still not sure of the 
answer, don’t worry. Our operators 
will give you three chances to gel 
it right. 



Quick-Start Kil contains supplies, cable, soft¬ 
ware documentation—even transparency 
materials. A $150 value lor only $25 with 
Top Dot 

ACCEL-500 

1 - 800 - 637-7878 



Ventura Peripherals 

100 Rancho Road, Suite 27 
Thousand Oaks, California 91362 


yields the best total system throughput. 
Given the choice, though, you should 
take a smaller time slice. Sometimes a 
larger time slice leads OS/2 to put all the 
background jobs on hold until the fore¬ 
ground task is done. But the strange part 
is how the allocation of time shifts from 
foreground to background. It seems that 
as the time slice gets larger, the back¬ 
ground priority gets higher. I haven’t yet 
figured out why this is so, but I’ll let you 
know as soon as I do. 

How Long Must I Wait?: 

The Maxwait Parameter 

Programs in OS/2 are assigned different 
priorities. Higher-priority programs 
generally get all the CPU’s time, causing 
lower-priority programs to suffer from 
“CPU starvation.’’ The priority=dy- 
namic algorithm amends this by watch¬ 
ing how long each program has been 
CPU-starved. After a certain number of 
seconds, the CPU-starved program’s 
priority is nudged up a bit. 

This still may not be enough to get it 
any CPU time, so even more seconds 
later the program’s priority is nudged up 
again. This process continues until the 
program actually gets CPU attention for 
a single time slice; then its priority is re¬ 
turned to its original low level. The 
whole thing then starts over, as the pro¬ 
gram makes a slow climb up the priority 
ladder. 

The maxwait parameter controls the 
above procedure. The command looks 
like 

maxwait = <number ofseconds> 

You include this line, like priority and 
timeslice, in the CONFIG.SYS file. 
The system nudges up the priority of 
CPU-starved programs every maxwait 
seconds. For example, say it takes four 


nudges to give a program sufficient pri¬ 
ority to get some CPU time. The pro¬ 
gram ends up getting a time slice every 4 
x maxwait seconds. If maxwait equals 
1, the program gets a time slice every 4 
seconds. If maxwait equals 10, the pro¬ 
gram gets a time slice only every 40 
seconds. 

It would be nice if we could assign a 
different maxwait for every program, 
but we can’t. There is just one global sys¬ 
tem maxwait value. 

This command is most important for 
keeping background processes alive. 
When priority=dynamic, recall that 
the background processes drop in prior¬ 
ity. With a large value of maxwait, the 
background performance drops mark¬ 
edly. Of course, with priority=abso- 
lute, maxwait has no effect. 

My Settings 

OS/2*s three new CONFIG.SYS com¬ 
mands—priority, timeslice, and 
maxwait—will all have a significant ef¬ 
fect on your system’s performance. Of 
the two priority options, priority= 
dynamic is the more interesting. I set my 
timeslice to 512 (V^ second), which for 
me is a compromise between choppy 
switching and excessive overhead. I 
don’t do OS/2 communications much- 
all my favorite communications pro¬ 
grams still require DOS—but when I do, 
I’ll no doubt have to drop this value. I 
leave maxwait at 1, or else nothing gets 
done in the background. ■ 


Mark Minasi is a managing partner at 
Moulton, Minasi & Company, a Colum¬ 
bia, Maryland, firm specializing in tech¬ 
nical seminars. He can be reached on 
BIX as “mjminasi." 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One Phoe¬ 
nix Mill Lane, Peterborough, NH 03458. 


•Offer subject to availability and credit approval. 
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Tomorrow’s LAN Solutions — Today. 

EtherLAN Plus 7 The Affordable Ethernet Solution 


In today's LAN world, every new 
LAN manufacturer seems to have a 
new idea of what a network should 
be. Standards for the industry are 
few and far between, but are there 
if you want to pay for them. 

Wouldn't it be nice if for once you 
could buy a LAN system, at a price 
you can afford, and be fully 
compatible with the ethernet 
standard? Well now you can! 

Turn Key Ethernet 

EtherLAN is here to give 
you everything you need to 
set up an ethernet LAN 
system. You’ll receive the 
EtherLAN network adapter, 

25 feet of thinwire ethernet 
coax cable, T connector 
and easy to understand 
Installation and User's 
Guides, all for one low 
price. In addition to this, 
you’ll also receive 
complete software needed to get 
your new EtherLAN system up and 
running quickly. You'll get 
NETBIOS software and also a 
complete network operating system 
to make using your new EtherLAN 
system even easier. 

SimpleWARE' Makes 
EtherLAN Unbeatable 

The operating system you'll get 
works as a shell above DOS, so all 
your normal DOS programs will run 
on EtherLAN as well as locally. 


Even better yet, you can use 
standard DOS commands to 
control your network, so you are 
not stuck spending hours to learn a 
new set of commands. The 
operating system functions 
transparently, so you won’t even 
know you're on a network. 

Features You Can Rely On. 

• Fully ethernet and cheapernet 
compatible (IEEE 802.3). 

• Fast — a full 10,000,000 bit per 
second. 


NO dedicated servers are 
required. 

Transparent operation —operates 
as a shell above DOS. 

Easy to use DOS type 
commands or pop up menus. 

Share disks, subdirectories, 
printers and plotters. 

DOS file and record locking. 

Up to 5 printers per server. 

Time and Date sharing. 

Electronic Message System. 


• Low memory requirements. 

• NETBIOS compatible. 

• Everything you need is included 
at one low price. 

The best news of all is 
the price. 

At only $699.95 per node, you 
get all hardware, software, cabling 
and manuals needed. 

Introductory Offer 

Four Node Kit for only 
$2499.00. Save over 
$300.00. 

With features like 
these, and an 
affordable price 
per node, how can 
you lose? 

Call Toll Free 

1 - 800 - 262-8010 

1-714-529-8850 (in CA) 

■■■■ VISA. M/C. COD. or 01^ 
Prepaid orders accepted. 

See us at COMDEX Booth #B1540 

Simple Net Systems, Inc. 

545 W. Lambert Rd., Suite A 
Brea, CA 92621 
FAX: (714) 529-2413 

Requires IBM PC/XT/AT or compatible, running DOS 3.10 or 
higher. EtherLAN is a registered trademark of Simple Net 
Systems, Inc. Other brand and product names are trademarks 
of their respective holders. 


EtherLAN 6 Node Comparison 


500 Kbytes 

Read and Write 

Retail 

EtherLAN 

11 and 10 seconds 

$4199 

3Com- 

14 and 12 seconds 

$5670* 

Novell SFT* 

10 and 9 seconds 

$8265* 

‘Figures from PC Magazine. 
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EXPERT ADVICE 
C0M1: ■ Brock N. Meeks 


You Cant Get 
•<§► There from Here- 

Or Can You? 


The development of 
gateways could 
pave the way for a 
nationwide 
telecommunications 
network 

/ / ou can’t get there from 

* * here.” That’s the classic 

comeback to the belea- 
JL guered traveler, and it 
usually draws a small, if weary, smile. 
But when you use that line in the context 
of the on-line community, people don’t 
smile; they wince. 

On-line networks are fractured and 
compartmentalized. It’s a small miracle 
that anyone finds his or her way around. 
Yes, we have packet-switched networks, 
but these information highways resemble 
the state of America’s highway system 
around the turn of the century (few sign¬ 
posts exist, and maps are confusing, if 
they exist at all) more than today’s 
“state-of-the-art” superhighways. 

The French solved this problem by in¬ 
stalling a single information highway 
called Minitel. Minitel has become the 
world’s standard on linking information 
services with the end user. For the 
French, it was a relatively easy solution. 
The phone system is a monopoly. One 
system serves the entire country, no 
questions asked. But such an environ¬ 
ment doesn’t exist in the U.S. 

When Judge Harold Greene’s Modi¬ 
fied Final Judgment (MFJ) broke up Ma 
Bell’s monopoly, thus creating the seven 
regional Bell operating companies 
(RBOCs), he put very rigid controls on 
what types of services the RBOCs could 
and couldn’t provide. One constraint 
prohibited the so-called Baby Bells from 
providing “enhanced services, such as 
data networks that would allow links to 


information providers.” This created a 
competitive environment wherein pack¬ 
et-switched networks could thrive. 

But that environment changed radi¬ 
cally last March, when Greene, during 
his triannual review of the MFJ, allowed 
the RBOCs the opportunity to create in¬ 
formation highways, now called 
“gateways.” 

Cutting the Ribbon 

Judge Greene essentially “cut the rib¬ 
bon” on these new highways by allowing 
the RBOCs to provide such capabilities 
as voice store and forward, protocol con¬ 
version, gateway services, electronic 
white pages, and information storage. He 
has allowed the RBOCs to participate in 
everything except the origination of in¬ 
formation content. In essence, Greene’s 
decision has laid the groundwork for a 
revolutionary information infrastructure. 

Greene’s action isn’t a simple twist of 
free market ideology; his decision tosses 
a gauntlet at the feet of the RBOCS, chal¬ 
lenging them to prove themselves. 

You see, Greene is enamored of the 
French Minitel system. And he makes it 
no secret that he’d like to see something 
similar spring up throughout the U.S. He 
now wants to see just how much intelli¬ 
gence and market savvy the RBOCs 
really have. If they pass this test, if they 
create a viable market from within this 
gateway structure, he may at some point 
give the RBOCs much more freedom to 
compete in the information industry. But 
that’s a big “if.” (And it raises disturbing 
questions better dealt with in another 
column.) 

Making It Work 

According to Robert Smith, president of 
the Videotex Information Association 
(VIA), the forthcoming gateways should 
contain the following characteristics: 

• Ease of use. The gateways must be us¬ 
able by novice or untrained users, as well 
as by expert users. The implication is 


that gateways will need to offer a variety 
of navigation options to allow full access 
to novices while not being perceived as 
slow or cumbersome to experienced users. 

• Affordability. The use of the gateways 
must not significantly raise the cost of 
using information services. Ideally, they 
should lower information costs. 

• Ubiquity. For information services to 
be accessible to the widest audience pos¬ 
sible, gateways must be implemented 
across the entire North American land¬ 
scape, not merely in a limited number of 
markets. 

• Uniformity. Gateways should have a 
standard “look and feel” so that users 
traveling from one location to another 
will not be required to learn new proce¬ 
dures for using the gateway. There must 
also be a gateway-to-gateway connection. 

To the user, the gateway should appear 
as a directory. The directory would con¬ 
tain a series of menus listing each infor¬ 
mation provider connected to the gate¬ 
way. Standards for these directories have 
yet to be hammered out, but it’s widely 
recognized that they all should be uni¬ 
form in appearance. 

By dialing into the gateway, you’ll 
have hundreds, perhaps thousands, of in¬ 
formation services to choose from. You 
can search the directories by keyword. 
Once you’ve located your desired infor¬ 
mation service, the gateway will connect 
you directly to that service. This will 
eliminate the need to memorize the com¬ 
mands for several different networks. 

According to the VIA, by the year 
2000, the availability of gateways will 
have increased sufficiently so that travel¬ 
ers will be able to access their “primary 
gateway” via a simple, standardized in¬ 
terconnection procedure. Each gateway 
will be sufficiently compatible to include 
the ability to gather and store informa¬ 
tion about individual users. Each gate¬ 
way will match the user’s terminal and 
navigational preferences and establish a 

continued 
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means of payment for use of the gateway 
and of services reached through it. 

The Four Cs 

Content is perhaps the most important 
issue when discussing gateways. John 
Gunter, a BellSouth vice president, says 
that the aim of his company’s Transtex 
Universal Gateway (TUG) market trial is 
to supply a “market basket” rich enough 
to draw a wide audience of users. The 
critical mix of this market basket is a host 
of localized information services. 

Gunter identifies such local informa¬ 
tion services as hospitals, schools, local 
governments, social services, and even 
small businesses. Industry observers say 
that the success of gateways will depend 
on the RBOCs* ability to recruit such 
“nontraditional information providers,” 
In this way, information services avail¬ 
able on the local gateway will be relevant 
to the everyday lives of the people using 
the gateway. Such localized services 
might include ticket purchases for local 
entertainment establishments and on¬ 
line restaurant reservations. 

The cost factor cuts three ways. First, 
the cost of accessing information ser¬ 


vices is likely to drop. This should entice 
more people into using on-line informa¬ 
tion services. Costs will drop because, in 
most cases, users won't have to lay out 
subscription fees for several different 
services. Instead, they will pay a small 
fee for using the gateway to access those 
same services that once required costly 
subscriptions or minimum monthly us¬ 
age fees. This will encourage more casu¬ 
al use of information services in a kind of 
“pay as you go” atmosphere. 

Second, costs to the information pro¬ 
viders themselves will drop. Currently, 
start-up costs for an information pro¬ 
vider are prohibitive. This is due, in 
part, to capital investment in equipment, 
administrative overhead, and the costs of 
“hanging” that service on an existing 
packet-switched network. Because the 
RBOC gateways can store information, 
an information provider need supply 
only the information, not the equipment. 
Administrative functions, such as billing 
services, can be handled by the gateway, 
too. And the means of access is, of 
course, taken care of by tying into the es¬ 
tablished gateway. Most agree that the 
cost of “hanging” an information service 


on a gateway will be substantially lower 
than a similar setup on a packet-switched 
network like Telenet. 

When a mass market for information 
services starts to materialize, many of 
the costly information services in exis¬ 
tence today will have to rethink their 
pricing structures. The current high cost 
of information is due to an extremely 
narrow market. However, as more users 
begin to access the gateways, informa¬ 
tion providers should be able to lower 
costs, making up in volume what they 
lose by lower prices. 

As costs are lowered, more people will 
access the service. This could lead to 
even lower costs, owing to a higher vol¬ 
ume of users. The same “domino effect” 
has occurred over the past 3 years with 
long-distance phone rates. As the total 
number of long-distance telephone calls 
rose dramatically, the FCC ordered rates 
cut in direct proportion to the high usage, 
Bach time rates were cut, usage went up, 
and again the FCC ordered rate cuts. 

The issue of coverage was summed up 
by Congressman John D. Dingall when 
he said, U A democratic society is at risk 
if it allows only an elite few to reap the 


How the competition standi 


Introducing the modem with a sleek new 
stand-up* design. Telebit’s new T1000 Multi- 
Speed modem. The modem that not only looks 
different, but is different. With more features. 
More performance. And a surprisingly low price. 

More modem for less money. 

What makes the T1000 so different? 

For one, you get a choice of more speeds. The 
T1000 can send and receive data at 300,1200, 
2400, or 9600 bps using ordinary dial-up 
phone lines. 

So the T1000 can talk to your installed 
base of low-speed modems, plus the large 
installed base of Telebit" and other PEP™ high¬ 
speed modems. 

But it costs about the same as a 


2400 bps error-free modem. 

Another difference? The T1000 runs at 
9600 bps with any type of data—without com¬ 
pression. Error free. With MNP and PEP 
error detection and correction. 

The T1000 fits right in. 

The T1000 Multi-Speed modem even talks 
Hayes—right from the box. And if you’re using 
the AT command set or even Smartcom III 
software, we’re compatible. You won’t need new 
software. And you won’t need new commands. 

The T1000 also has internal support for 
the most widely-used communications protocols 
—Kermit, Xmodem, Ymodem and UNIX’s 
UUCP So you can transfer files up to 3 times 
faster than any other modem. 
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benefits of the information revolution.” 
Ubiquitous coverage is the ultimate goal 
of these gateways. 

Last May, BellSouth Chairman John 
Clendenin gave a speech during the Su- 
perComm trade show in which he said 
his fond vision is the development of tele¬ 
communications to “offer the most rural 
community in this nation the opportu¬ 
nity, via a gateway network, to be a via¬ 
ble player in the global information mar¬ 
ketplace.” 

Conflicts 

There is seldom any kind of innovation 
that does not fall prey to conflict. Gate¬ 
ways are no exception. For starters, es¬ 
tablished information services, such as 
CompuServe, have been very vocal in 
opposing gateway experiments. Compu¬ 
Serve is afraid that gateways will dilute 
its user base. On the contrary, with the 
likelihood of casual usage by potentially 
millions of users, CompuServe and ser¬ 
vices like it stand only to gain from being 
accessible via a gateway service. Indeed, 
after CompuServe lost its initial appeal 
to the FCC to have the gateway experi¬ 
ment squashed, it has now signed with at 


least two different gateway projects. 

Other conflicts came from newspa¬ 
pers, which fear a loss of classified ad¬ 
vertising revenue. It’s a healthy fear, be¬ 
cause newspapers last year racked in 
some $32 billion in classified ads alone, 
according to the Newspaper Advertising 
Bureau. The danger is that users might 
turn to on-line services where they can 
electronically search for services, rather 
than thumb through the daily newspaper. 
If the gateways are successful at recruit¬ 
ing local businesses, newspapers might 
well see a drop in ad revenues. 

Packet-switched networks also stand 
to lose. With cost-effective rates offered 
by gateways, in addition to supplemen¬ 
tary services such as billing and infor¬ 
mation storage, information providers 
could easily be seduced away from the 
packet-switched networks. However, be¬ 
cause an information provider cannot di¬ 
rectly connect to a gateway service out¬ 
side of its own region (for example, a 
Boston company cannot directly connect 
to Pacific Bell’s gateway), packet- 
switched networks can be used to bring 
the information provider to the “door” of 
a remote gateway service. This arrange¬ 


ment will likely cause a shift in the role 
of packet-switched networks. 

Looking Forward 

Currently, three gateway experiments 
are under way, conducted by Bell Atlan¬ 
tic, BellSouth, and NYNEX. At least two 
others. Pacific Bell and Ameritech, have 
gateways on the drawing board that 
should be ready for testing soon, if not 
already in use by press time. 

Gateways, if successful, will change 
forever the way we think and interact 
with information services. If the RBOCs 
can truly create a ubiquitous information 
highway, they will create an environment 
of low-cost, easily accessible informa¬ 
tion that will eradicate today’s informa¬ 
tion elite subset. 

Now that’s something to smile about. ■ 


Brock N. Meeks is a San Diego-based 
freelance writer who specializes in high 
technology. You can reach him on BIX as 
-brock. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 





And here’s another big difference. Since 
the T1000 runs the most popular communi¬ 
cations software at the highest possible speeds. 
You can take full advantage of packages like 
Hyper ACCESS, Crosstalk-Fast, MicroPhone II, 
and Acknowledge. 

Just plug us in, and the T1000 will fit 
right in. No matter what your environment. 

Remote management for ease of use. 

Here’s the final difference. The T1000 
offers a host of remote management features. 
Including remote access, remote configuration 
and remote diagnostics. 

So get the modem that’s head and 
shoulders above the rest. In features and per¬ 
formance. At just the right price. Telebit’s new 


T1000 Multi-Speed Modem. 

Call 1-800-TELEBIT or 
(415) 969-3800, today. 

Or write Telebit at 
1345 Shorebird Way, Moun¬ 
tain View, CA 94043-1329. 
Fax:(415)969-8888. 

Because no one gets the 
message through like Telebit. 


T1000. 


TELEBIT 

© 1988 Telebit Corporation. Telebit is a registered 
trademark and PEP is a trademark of Telebit Corpora 
tion. Other brands or product names are trademarks of 
their respective holders. 
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Intel announces 


Attempt 
file transfer 



i sre—0 



Announcing die first non-stop communications route 
between businesses anywhere in the world. 

Intel’s Connection Coprocessor” 

It’s a whole new way to send and receive programs, 
files, text,graphics and electronic messages, Not just 
between PCs, but with fax machines as well, 

The Intel Connection is a new 
communications coprocessing board 
that frees your PC from the task of 
communicating, 

Which means you can work on your 
computer non-stop—even w'hile 


sending a document as big as the New York phone book. 

Now your faxes or files can fly cross country. And you 
can still be zooming around in your flight simulator. Or 
writing that letter to your biggest account. Or recalculating 
your spreadsheets for tomorrow’s meeting. Without 
interruption or downtime. 

And when you fax, there are no 
more stopovers at the printer, or 
cooling your heels in line at the fax 
machine, Because Connection lets you 
do everything without leaving your PC. 
And when you send files directly to 



©1988 !nid Corporaik mi. G; m nectkm Coprocessor cs a Trademark of Intel Corpofamnn VtotdPtrkti Isa registered trademark < iftitlfdftsrifect Cf Xp. Ashton‘Tate as a fegEStered trademark ol Ashton Tate Corporation, Borland is a registered 
Microsoft is a registered trademark of Microsdt Gxporaiion. *CAS i DCATntd Communicating Application Spedficatkil) 
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Eureka! 
It worked 


Transfer failed. 


Resend document, 
cross fingers. 


Stand patiently 
in line at 
FAX machine. 


Wart in 
line again. 


Call parry 
on telephone 
to confirm 
receipt of FAX. 


Work through 
lunch to make up 
for tost time. 


Final h you send, 
but FAX line is busy. 


another Connection-equipped PC,you won’t have to fiddle 
around with modem parameters or protocols. Because the 
Connection Coprocessor sets them for you. At 9600 lips. 

Best of all, Connection supports CAS fa new 
communication standard that is supported by major 
software and hardware developers like Ashton-Tatef 
Borland?DC^Microsoft?and WordPerfect® Which 
means you can send, for example, a word processing 
file to your London office, without ever exiting your 
WordPerfect program. 

You just send the document directly from your 
application. That’s it There isn’t any complicated 
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communications software to learn. 

And everything is backed by toll-free technical 
support and a five-year warranty from Intel. 

So what are you waiting for? Call 800-538-3373 now 
for a free demo disk. 

Because with Intel’s Connection Coprocessor, 
communication is really going to take off. 

Intel 
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With an optical drive, 
a 25-MHz 68030, 
built-in floating-point, 
digital signal processing, 
8 megabytes of RAM, 
Unix, and more, 
this is a power user’s 
dream machine— 
but will you be able 
to buy one? 


FIRST IMPRESSIONS ■ Tom Thompson and Nick Baran 



The NeXT 

Computer 


Editor’s note: In August, Nick Baran, Tom Thompson, and / attended a marathon t 
all-day briefing at NeXT's headquarters in Palo Alto . It was the first time a publica¬ 
tion was given an in-depth look at what surely is one of the most eagerly anticipated 
machines in recent memory: the NeXT Computer 

On this and several follow-up visits we saw beta versions of the hardware, system 
software, and some early applications. We met with many of the engineers and pro¬ 
grammers who developed the machine’s hardware and software, and we spoke with 
the managers who are determining where NeXT is going and what rote it will play in 
the microcomputing community. 

We weren 'r disappointed . This is a milestone machine—one that in alt likelihood 
will cop machine-of-the-year honors all around. 

BYTE will have ongoing coverage of the NeXT Computer in upcoming issues. We 'll 
report definitive performance figures, for example, after we receive and test a produc¬ 
tion unit. Here are our first impressions of the beta hardware and software. —FSL 


I V s been a long wait, but it has fi¬ 
nally arrived. In early October, 
Steve Jobs's NeXT, Inc. unveiled 
the fruit of its creative efforts: a 
workstation referred to as “the cube. ” 
NeXT asserts that the cube, having 
been designed to meet the computing 
needs of the next decade, is “the ma¬ 
chine for the nineties. " A bold state¬ 
ment, to be sure, but the cube goes a long 
way to bolster that claim: It sports the 
first commercially available erasable op¬ 
tical drive and advanced VLSI (very- 
large-scale integration) technology, and 
it comes with a built-in digital signal pro¬ 
cessor. On the software side, the Unix- 
based cube features an object-oriented 
version of C as its standard programming 
environment. It uses Display PostScript 
to present a graphical user interface that 
shields users from the traditionally user- 
hostile Unix command syntax, and it of¬ 
fers easy access to the cube's consider¬ 
able power. 

Targeted initially for the higher-edu¬ 
cation market , NeXT built the cube with 
the feedback of an academic advisory 
council that consisted of researchers and 
professors from schools such as Carne- 
gie-Mellon, Stanford, and the University 
of Michigan* 

The academic bent shows throughout. 
For example, the digital signal processor 
can be programmed for real-time labora¬ 


tory work and demonstrations* The 
cube's large mass storage and memory 
capacity make it ideal for accessing sub¬ 
stantial libraries of information. And 
Unix is the multitasking operating sys¬ 
tem of choice in academia. 

Although the cube delivers a lot of 
bang for the buck, it's priced in the 
neighborhood of $6500 (all prices 
quoted are aimed at the higher-education 
market), which may, at least initially, 
limit its availability to its intended user 
base: students. The cube's rich features 
list would surely be appealing to those in 
nonacademic settings (engineering and 
science applications come to mind), but 
we were surprised to learn that for now, 
NeXT has no firm plans to pursue these 
markets. 

Outward Appearances 

The cube is starkly simple in appearance 
and physical layout. The main computer 
unit is a matte-black cube measuring 1 
foot to a side. There are no switches, and 
no indicator lights* There are two panels 
covering bays that can hold two 5*4-inch 
full-height devices. One bay is occupied 
by a full-height drive with a wide slot: a 
magneto-optical drive. The main system 
unit is a power user's dream: the latest 
generation Motorola 68030 processor 
and 68882 math coprocessor, plus 8 

continued 
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NeXT COMPUTER 


megabytes of RAM as standard hard¬ 
ware (a 4-megabyte version of the system 
is available). An army of connectors 
(such as a SCSI [small computer system 
interface] connector and “thin” Ethernet 
connector) located along the rear of the 
computer can hook the cube to nearly any 
peripheral device (see photo 1). 

The system is designed to avoid the 
rat’s nest of wiring all too common with 
complex systems. The entire cube system 
requires just one power cable, which con¬ 
nects the main unit to a wall socket. 

A single IG-foot-long shielded umbili¬ 
cal connects the black 17-inch mono¬ 
chrome monitor to the main unit (see 
photo 2). This cable carries power for the 
monitor, video, keyboard, mouse, sound 
I/O, and auxiliary input signals in a com¬ 
plex shielded array. The black keyboard 
attaches via a connector to the base of the 
monitor, whose housing also contains a 
small speaker, stereo earphone jack, two 
stereo channel jacks, and a microphone 
jack. A two-button mouse (also black) 
connects to the keyboard (see photo 3). 
The beta cubes we looked at were FCC 
Class A certified. 

This arrangement is very convenient: 
Your desk need only accommodate the 
monitor, keyboard, and mouse, and the 
ample length of the umbilical gives you 
the freedom to place the main unit well 
away—say, on a shelf. A key on the key¬ 
board switches the system's power on or 
off so you don't have to touch the main 
unit at all, 

Fine-Tuned few- High Throughput 

The cube’s internal construction mirrors 
the simplicity of its exterior (see photo 
4). The main unit’s cubic housing is 
made of lightweight magnesium. Inside 
are four 32-bit NuBus slots, one of which 
holds the system's main CPU board. All 
the cube’s system electronics reside on 
this densely packed CPU board, which 
makes heavy use of surface-mount de¬ 
vices; the cube is essentially a single¬ 
board computer. With the exception of a 
bipolar array used to manage the video 
display and perform Manchester encod- 
ing/decoding for Ethernet communica¬ 
tions, all the CPU board's parts use low- 
power CMOS components. 

A power supply mounts inside the 
housing on two screws; the entire box is 
cooled by a large, quiet, low-speed fan. 
The nonswitching power supply can han¬ 
dle voltages ranging anywhere from 90 
volts to 260 V, and frequencies from 50 
Hz to 60 Hz, This means that you can 
plug in the same hardware almost 
anywhere in the world without having to 
set switches. The cube should also prove 


resistant to the vagaries of commercial 
electrical power. Its power supply gener¬ 
ates 200 watts, of which the monitor uses 
50 W, and 25 W is allocated for each 
slot. 

NeXT’s design for a workstation for 
the nineties used four important strate¬ 
gies. First, when possible, high-perfor¬ 
mance components were used. The CPU 
board is built around the 68030 processor 
and 68882 floating-point unit, both run¬ 
ning at 25 MHz. For SCSI peripherals, 
the NCR 53C90 SCSI interface chip pro¬ 
vides a maximum 4-megabyte-per-sec¬ 
ond transfer rate. That's considerably 


faster than the 1.5-megabyte-per-second 
rate of the older NCR 5380 chip. For 
mass storage, an optional high-speed 
hard disk drive using the SCSI bus is 
available. This hard disk holds 670 mega¬ 
bytes of formatted data and has an aver¬ 
age seek time of 18 milliseconds. 

However, even a high-performance 
processor can be slowed to a crawl if it 
must service every I/O call, or wait on 
slow peripherals. (Steve Jobs put it this 
way: “MIPS is only one-third of the 
equation; sustained system throughput is 
the key .'*) So, the second part of NeXT's 
design strategy was to minimize the 


Photo 1: The 
cube's I/O ports . 
Top to bottom: 
DSP port t two 
serial ports, 

SCSI port, laser 
printer port , 
Ethernet port, and 
monitor port. 


Photo 2: The 
monitor I/O ports , 
left to right: 
stereo earphone 
jack, left and 
right stereo 
channels , um¬ 
bilical connection f 
keyboard con¬ 
nector, micro¬ 
phone jack. 


r 
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Photo 3; The 
cube J j keyboard. 
The keys above 
the cursor keys 
control the 
monitor's 
brightness , the 
system's power , 
and sound 
volume. 


Photo 4: The 

inside of the cube . 
At top center is 
a bay for an 
additional fu ll- 
height peripheral; 
at center is the 
magneto-optical 
drive. The 
power supply is at 
the bottom. To 
the right of center 
is the main 
CPU board 



Photo 5: The 

NeXT 17-inch 
monitor. The 
screen can be 
tilted forward 
or back; the 
tractor-style 
wheels allow it to 
be rolled 
across a table. 


overhead of communicating to the out¬ 
side world by offloading as much I/O 
from the CPU as possible onto smart I/O 
processors managing each peripheral 
(see figure 1). This happens to be a mat¬ 
ter of necessity given the amount of I/O 
the cube is doing. Consider that the 
cube's synthesized digital sound is han¬ 
dled by a Motorola DSP56001, a 20- 
MHz digital signal processing (DSP) 
chip. The DSP56001 provides the cube 
with its ability to synthesize compact- 
disk-quality stereo sound—no mean feat 
when you consider it must handle two 
channels of 16-bit data sampled at 44.1 
kHz. Although the primary function of 
the DSP is to minimize system overhead 
while processing high-quality sound, 
you can program the DSP560G1 to ma¬ 
nipulate any sort of digital data, say, sig¬ 
nal filtering or image processing (see the 
text box “The Cube "s Digital Signal Pro¬ 
cessor” on page 166). The DSP makes 
the cube an excellent machine for labora¬ 
tory and experimental work. 

That’s only part of the I/O traffic. 
Looking at the back of the cube, we 
counted no less than seven I/O ports. 
These include the following: 

* A DB-19 monitor port carries all video 
signals, video data, control signals, 
mouse movement, stereo sound, and 12- 
V DC power to the NeXT monitor. Both 
the sound I/O data and video data (1 
pixel every 10 microseconds) are man¬ 
aged by dedicated DMA (direct memory 
access) channels. 

* A " thin " coaxial Ethernet port oper¬ 
ates at 10 megabits per second and is 
driven by an AM7996 Ethernet trans¬ 
ceiver chip, 

* A DB-9 serial printer port drives the 
NeXT laser printer (see the text box 
“The NeXT Laser Printer” on page 
168). This port transfers data at 1.8 
mbps when printing at 300 dots per inch, 
and 3.2 mbps when printing at 400 dpi, 

* A DB-25 SCSI port. Its signals are 
identical to those of the Apple Macintosh 
SCSI port. As mentioned earlier, the 
SCSI bus can transfer data to a peripheral 
at up to 4 megabytes per second. 

* Two serial ports that use the Macintosh 
mini DIN-8 serial connectors and sig¬ 
nals, Both serial ports can handle up to 
230.4K bits per second synchronously 
(the same as Apple’s LocalTalk), and 
38.4K bps asynchronously. 

■ A DB-15 DSP port connects to both the 
asynchronous (SCI) and synchronous 
serial (SSI) channels on Port C of the dig¬ 
ital signal processing chip. This port can 
be used to receive or output digital data, 

continued 
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Figure 1: Block diagram of the NeXT system. Note that the PROM is read by driving 16 bits of address onto the bus and 
reading bytes off the most significant address lines . 
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The Only Character 
Recognition System That 
Outperforms Ours. 

Consider the facts: 


Nature's character recognition system can 
be trained to read all characters and languages 
it sees. SPOT {Flagstaff Engineering's Optical 
Character Recognition program) is trainable too. 
It reads most printed documents in English and 
more than 130 other languages. 

Like nature's original, SPOT is very discerning. 
It can glance over an entire page or zoom in on 
a few lines of text. SPOT can read newspapers, 
magazines, books, manuals, invoices, contracts, 
government documents and much, much more. 

Your eyes are teamed up with that marvelous 
computer, the brain. SPOT uses the latest man¬ 
made personal computers in conjunction with the 


SHOT. 

SYNTACTIC PATTERN OPTICAL TRANSLATOR 



most popular low-cost scanners, and requires 
no additional hardware. 

SPOT's advanced logic closely approximates 
what the human eyes and brain do. That's why 
SPOT will continue to be the leader in OCR ... 
with an intuition inspired by the original. 

Seeing is believing. Since 1982, Flagstaff 
Engineering has helped thousands of international 
customers read information from various com¬ 
puter and printed media. Demonstration pro¬ 
grams are available. Call today. 


FLAGSTAFF 

ENGINEERING 



Circle 130 on Reader Service 
(DEALERS: 131) 


Helping People Read a World of Information 

1120 Kaibab Lane * Flagstaff, AZ 86001 
602-779-3341 * FAX 602-779-5998 
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Eurocard type G 
backplane 
connector 


for serial video, 
Ethernet data 


Lithium 


serial 

laser printer 
port 


256K bytes of 
dual-ported 
video RAM 


Video monitor 
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32K bytes 
of static 
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Figure 2: The NeXT Computer's main CPU board * with its two custom VLSI chips. 
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Looking inside the case, the main 
CPU board has two more ports: a 20-pin 
connector for the optical disk drive, and 
a 50-pin SCSI connector for a hard disk 
drive. Finally, inside the cube’s housing 
are four 32-bit NuBus slots. Each slot 
uses a Eurocard type C connector. NeXT 
has implemented a CMOS NuBus with 
twice the data rate of the standard NuBus 
for its backplane bus. The CPU board as¬ 
sumes the ID of the slot it occupies. Al¬ 
though they’re not used for outside com¬ 
munications, each of these devices can 
make demands on the system. 

For digital sound synthesis, there hap¬ 
pened to be an off-the-shelf component— 
the DSP56001— that could be assigned 
the job. Unfortunately, there aren’t high¬ 
speed processors available that could 
deal with the rest of the system’s I/O, and 
certainly none that could handle the mag¬ 
neto-optical drive. Two custom VLSI 
chips were designed to manage the 
cube’s remaining I/O subsystems. These 
chips handle the SCSI interface, the mag¬ 
neto-optical drive (including error-cor¬ 
rection logic), the serial ports, and Eth¬ 
ernet transfers. 

Both these chips pack a lot of compo¬ 
nents: According to NeXT, each chip 
contains about 10 times the amount of 
logic circuitry used by an entire Mac II. 

But there’s still a problem lurking 
here, subtly related to I/O: how to man¬ 
age data to and from these I/O proces¬ 
sors. If the CPU must periodically trans¬ 
fer data between memory and the various 
I/O processors, the system’s perfor¬ 
mance is still degraded. 

NeXT’s third design strategy was to 
improve data throughput within the sys¬ 
tem itself by managing these transfers 
with custom DMA hardware. This DMA 
hardware is implemented in one of the 
same VLSI chips that helps manage the 
system I/O. There are no less than 12 
DMA channels on the main CPU board. 
They include the following: 

• two Ethernet channels (one for trans¬ 
mitted data, one for received data), 

• one video channel, 

• one serial channel (for both serial 
ports), 

• one DSP channel, 

• two disk channels (one for the mag¬ 
neto-optical drive, one for a SCSI hard 
disk drive), 

• one printer channel, 

• one memory-to-DMA register 
channel, 

• one DMA register-to-memory chan¬ 
nel, and 

• two sound channels (one for input, one 
for output). 


For the memory-to-register and regis¬ 
ter-to-memory DMA channels, “regis¬ 
ter” corresponds to a 16-byte register 
buffer in the DMA hardware. The con¬ 
tents of these registers can be copied re¬ 
peatedly under DMA control to memory. 
An example of this would be to copy a 
background pattern for the video display 
into the DMA registers, and then use the 
register-to-memory DMA channel to 
copy the pattern into all of the video 
memory. 

The final aspect of NeXT’s overall de¬ 
sign strategy to improve throughput is 
that when the 68030 processor must ac¬ 
cess memory, it attempts to do it effi¬ 
ciently. The 68030’s burst read cycle is 

T he optical 
cartridges resemble 
overgrown 316-inch 
floppy disks, but hold 
a whopping 256 
megabytes of data. 


used where possible, since this mode 
allows four long words (128 bits) to be 
transferred in 9 clock cycles, instead of 
16 clock cycles—roughly twice as fast. 

Memory and Mass Storage 

One way to improve system performance 
is to keep as much of the executable code 
in memory as possible, particularly 
where multitasking is concerned. The 
cube has no problem in this area: It 
comes equipped with 8 megabytes of 
100-nanosecond SIMM-mounted RAM 
(see figure 2). The main CPU board has 
16 SIMM (single in-line memory mod¬ 
ule) sockets, and 8 of these are populated 
with the standard RAM. 

You can add additional 1-megabit-den¬ 
sity SIMMs in 4-megabyte increments to 
expand system RAM to either 12 mega¬ 
bytes or the maximum of 16 megabytes. 

Also located on the main CPU board 
are 32K bytes of 45-ns static RAM. 8K 
bytes of this SRAM are used for the mag¬ 
neto-optical disk buffers, and 24K bytes 
are allocated for the DSP56001. There 
are also 256K bytes of dual-ported video 
RAM for the video display. A 128K-byte 
PROM contains the bootstrap and some 


diagnostic code for the cube. This boot¬ 
strap code simply loads the Unix kernel 
and starts it. There are no special graph¬ 
ic or system functions similar to the 
Macintosh Toolbox embedded in this 
ROM. The operating system, drivers, 
and custom display software reside on the 
boot drive. 

The most interesting peripheral on the 
cube is its read/write magneto-optical 
drive. The optical drive fits into a 514- 
inch full-height bay on the cube and has a 
slot to accept an optical cartridge. The 
cartridge is removable through a soft- 
ware-actuated eject mechanism using an 
internal motor. 

The optical cartridges themselves re¬ 
semble overgrown 3 x h -inch floppy disks, 
complete with a rigid shell and shutter 
door, but the resemblance ends there; 
each optical cartridge holds a whopping 
256 megabytes of user data. This allows 
you “to take your entire world with you” 
since the Unix kernel, the bundled appli¬ 
cations software, and lots of user data 
will fit on a single cartridge. 

The optical platter is composed of the 
same clear rigid polycarbonate material 
that’s used in CD-ROMs. Embedded 
within the platter is a layer of reflective 
aluminum backing that’s overlaid with a 
magneto-optical substrate. The platter 
rotates inside the cartridge at 3000 revo¬ 
lutions per minute, 10 times the rotation 
speed of a CD-ROM, and almost as fast 
as a hard disk drive. 

How does the magneto-optical drive 
work? A single laser performs both read 
and write operations. To write data to the 
disk, the drive first applies a magnetic 
field to the platter. The orientation of the 
magnetic field determines the data to be 
written to the platter—either a 0 or a 1. 
The magnetic field is first oriented to 
write 0s at the start of what’s called the 
erase pass. 

The laser uses a high-power beam to 
heat a sector on the platter’s substrate to 
its Curie point —the temperature at which 
the crystals in the substrate “forget” 
their previous orientation and reorient 
themselves to the surrounding magnetic 
field. All the data in the target sector is 
thus erased to 0s. 

Next, the magnetic field is oriented to 
write Is in the write pass , and at every 
spot in the sector where a bit must be set 
to a 1, the laser again heats the substrate 
to the Curie point. Finally, the sector is 
read in a verify pass to check the accu¬ 
racy of the data. 

To read data off the platter, the drive 
removes the magnetic field, and the laser 
directs a low-intensity beam at the plat- 

continued 
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The Cube’s Digital Signal Processor 


T he Cube comes equipped with a 
Motorola DSF56001, an 88-pin 
CMOS chip designed for data-intensive 
real-time signal processing applica¬ 
tions- At the core of the chip are three 
execution units—data arithmetic logic 
unit (ALU), address-generation unit, 
and program-control unit—that operate 
in parallel to provide the necessary 
throughput. 

The DSP works with 24-bit digital 
data, providing 144 decibels of dynamic 
range. Two internal 56-bit accumula¬ 
tors provide 336 dB of dynamic range 
during arithmetic operations so the pre¬ 
cision of the intermediate results is re¬ 
tained during data processing. 

The DSP56G01 is programmable, al¬ 
lowing it to be tailored for a specific 
purpose. The 16-bit address-generation 
unit, combined with hardware select 
lines for program code or data, can ac¬ 
cess three separate 64K words of an ex¬ 
ternal memory space (192K words 
total, where a word is 24 bits of data). 

The DSP56001 has on-chip program 
memory composed of 512- by 24-bit- 
wide RAM cells, of which the bottom 
64 cells are used for interrupt vectors, 
DSP programs can occupy the remain¬ 
ing memory, or if they're large, they 
can reside in the external program 
space. In the latter ease, the on-chip 
program memory can serve as a fixed 
cache. Program instructions are 24 bits 
wide, and each bit is significant. 

On the cube, the DSP5600I is 
clocked at 20 MHz, and instructions 
execute every two clock cycles to give 
the chip a 10-MIPS (millions of instruc¬ 
tions per second) rating. The DSP in¬ 
struction set consists of 62 mnemonics 
that include math, logical, bit-manipu¬ 
lation, loop, and program-control in¬ 
structions, The math instructions en¬ 
compass such operations as absolute 
value, add, subtract, shift left/right, 
shift left/right and add (useful for im¬ 
plementing the butterfly computation in 
certain fast Fourier transforms), com¬ 
pare, signed multiply, signed multiply 
and accumulate, and signed multiply 
accumulate and round (MACR). 

All these instructions—notably some 
of the math instructions just men¬ 
tioned—are not pipelined and execute in 


one instruction cycle (two clock cycles). 
For example, as the MACR instruction ex¬ 
ecutes, an instruction prefetch, 24- by 
24-bit multiply, 56-bit add with conver¬ 
gent rounding, two data moves, and two 
pointer updates are performed, and all 
within one instruction cycle. Such 
powerful instructions are possible be¬ 
cause of the parallel operation of the 
three execution units. These powerful 
arithmetic instructions, coupled with its 
high throughput, allows the DSP56G01 
to literally process data on the fly. 

Inside the DSP56QG3 are four 24-bit 
bidirectional data buses: X, Y, pro¬ 
gram, and global. Digital data is split 
into X and Y components and can be 
treated as such in two separate 64K- 
word external memory spaces. On the 
cube, 24K bytes of static RAM provides 
8K words of contiguous scalar data, or 
4K words of X and Y data. How this 
data is ordered in SRAM on the cube is 
determined by what range of addresses 
you write into in the chip's external 
memory space. 

The two 56-bit accumulators in the 
data ALU can operate on the X and Y 
data sets in parallel. Breaking the data 
into X and Y components provides cer¬ 
tain advantages. For example, the data 
can be treated as X and Y coordinate 
data for image processing or graphics, 
or as real and imaginary components 
for complex math, or as coefficients and 
data for digital filtering. Each X and Y 
data bus has an on-chip memory com¬ 
posed of 256- by 24-bit cells that is used 
to improve performance. The program 
bus prefetches DSP program instruc¬ 
tions into the on-chip program memory. 
The global bus is used for internal data 
routing within the DSP. 

The DSP56001 has three I/O ports: 
A, B, and C. Port A has a 24-bit bidirec¬ 
tional data bus, and the address unit can 
access external memory for off-chip 
program code or data. Various control 
lines determine operations such as 
whether to access program or data 
memory, X and Y data, and if the oper¬ 
ation is a read or a write. 

Port B handles 8-bit data to and from 
a host processor that could be a CPU, 
DMA (direct memory access) hard¬ 
ware, or even another DSP, Control sig¬ 


nals for this bus permit interrupt-driven 
or DMA transfers of data. 

Port C consists of two full-duplex 
serial ports. The first port is the serial 
communication interface (SCI) that pro¬ 
vides standard asynchronous rates up to 
312.5K bits per second, and up to 2.5 
megabits per second for synchronous 
data transmission. Although these sig¬ 
nal timings are RS-232C-compatible, 
the voltage levels range from 0 volts to 5 
V, so a line driver is required to pro¬ 
duce a true RS-232C signal. 

The second port is the synchronous 
serial interface (SSI) and is a program¬ 
mable serial interface. You can set the 
number of bits per word, protocol, clock 
rate, and mode as required to transfer 
data at up to 5 megabits per second to 
and from a variety of peripheral 
devices. 

An example of the DSP56001 's pro¬ 
cessing capability is given by one of Mo¬ 
torola's application notes, where the 
chip is used as a 10-band graphic equal¬ 
izer for a digital stereo system. In this 
document, a compact-disk digital stereo 
signal (two channels of 16-bit data sam¬ 
pled at 44,1 kHz or 88,200 16-bit digital 
samples a second) goes through the 
DSP56Q0! 's SSI on port C. Next, real¬ 
time digital filtering is performed on 20 
bands (10 bands per channel), and the 
filtered data returns to the stereo sys¬ 
tem, again via the C port's SSI. This ad¬ 
mittedly down-to-earth example shows 
the processing power that the 
DSP56001 can bring to bear on a prob¬ 
lem. The sampling rate of the 
DSP56001 depends on the amount of 
data processing going on at the same 
time, but it can reach a maximum of 
1,66 megawords per second. 

As a computer peripheral, you could 
use the chip in any number of applica¬ 
tions: speech synthesis, voice recogni¬ 
tion, high-speed modems, image pro¬ 
cessing, two-dimensional graphics, and 
real-time filtering of digital data. Al¬ 
though the signed 24-bit resolution may 
seem limiting for some scientific and 
engineering applications, you can al¬ 
ways use the cube's math coprocessor. 
But for those problems that do fall with¬ 
in this range, the DSP56G01 will be 
more than adequate. 
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Advantages are 
enhanced by Tatung 

VGA provides 
significantly higher 
resolution. In fact, 
image clarity is 37% 
higher than EGA. And 
while EGA gives you 
16 on-screen colors, 
VGA puts 256 colors 
(from a palette of 
262,144 colors) on 
a monitor’s screen 
at a time. Distortion, 
ghosting, and even 
eye fatigue is sharply 
reduced. In text 
modes, characters 
(even those with 
descenders like y, p 
and g) are more clearly 
defined thanks to a 
9 x 16 dot matrix. But, 
while the monitor Is a 
vital part of a VGA 
system, we think the 
real key is the VGA 
card that goes with it. 
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The Tatung VGA card 
is all performance 

Ours is a 16-bit 
graphics array board 
with a single high 
speed, register com¬ 
patible, VGA chip,„a 
graphics controller 
that’s incredibly fast 
(ft has a bandwidth 
more than 7 times that 
of other VGA boards)! 
You can access this 
speed through the 
16-bit data path to 
display memory, BIOS 
ROM, and I/O. Our 
exclusive SwiftWrite 
makes the wait state 
virtually non-existant. 
More? With 16 colors, 
resolution increases to 
800 x 600. On-board is 
a 256K DRAM; and the 
card Is backward com¬ 
patible with EGA, CGA t 
MDA and Hercules 
graphics standards. 
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Tatung Monitors 
deliver the new standard 

We offer the broadest 
line of VGA monitors 
available; 5 newly styled 
and engineered 
monitors. Each model 
provides 640 x 480, 

640 x 350 lines of 
graphics resolution; 

720 x 400 lines for 
text. Tatung’s new 
VGA monitors offer a 
broad range of 
features that con¬ 
tribute to their 
superior value: dark, 
non-glare CRTs, auto¬ 
matic vertical sizing 
encoding, multi-color 
text or reverse video 
switch, 110/220V swit- 
chable power supply, 
removable tilt/swivel 
bases...all supported 
by Tatung’s full year 

warranty. 
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Tatung bundles 
provide superior value 

By bundling VGA 
monitors and cards, 
Tatung puts VGA 
within the reach of 
everyone. In most 
cases, the Tatung VGA 
bundle will cost no 
more than EGA 
packages! That’s why 
we believe that feature 
for feature, dollar for 
dollar, the Tatung VGA 
bundle represents in¬ 
comparable value. The 
kind of value only the 
largest manufacturer 
of monitors in the 
world can deliver. 


Tatung offers 
guaranteed compatibility 
Whenever a new stan¬ 
dard is introduced, 
system users have a 
justifiable concern 
about software com¬ 
patibility, That’s why 
Tatung offers a unique 
guarantee*: if you 
note any software in¬ 
compatibilities within 
the 1 year warranty 
period, Tatung will 
correct them free of 
charge within 30 days, 
otherwise the full 
value of the Tatung 
VGA card will be 
refunded. 


In addition, Tatung 
offers users a huge 
advantage: a Tatung 
VGA bundle is 100% 
IBM™ VGA compati¬ 
ble and more...your 
investment in software 
is fully protected. 


That’s the Tatung 
VGA story. It’s a story 
worth seeing. For 
complete Information, 
specifications, and the 
name of the Tatung 
dealer near you T and 
to arrange for a 
demonstration, 
call us today. 


call us today. 
After all, seeing 

k is believing. 
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The NeXT Laser Printer 



L et’s face it: There are certain situa¬ 
tions in your computer work where 
you must have printed output. NeXT’s 
answer to this problem is a low-cost 
400-dot-per-inch laser printer. There’s 
no entry-level dot-matrix printer of¬ 
fered; NeXT is banking on users prefer¬ 
ring laser-printed output. Since the cube 
handles screen imaging with Display 
PostScript, it also makes sense to take 
advantage of a high-resolution Post¬ 
Script-compatible printer. The printer 
costs $1995. 

The NeXT printer is built around a 
custom-designed laser engine based on 
the Canon LBP-SX laser engine. It can 
print eight pages per minute and uses 
the same toner cartridge as the Apple 
LaserWriter II printers. A user-selecta¬ 
ble printing mode lets the printer pro¬ 
duce pages at either 300 or 400 dpi. The 
printer has its own power cord, and the 


power supply is set for 110 volts or 220 
V levels with a switch. 

The printing process involves imag¬ 
ing the page inside the cube using 
Display PostScript, and then bit-blast¬ 
ing it to the printer. This is similar to 
the method used by Apple’s Laser¬ 
Writer IISC, except that the cube uses 
Display PostScript, and the Mac uses 
QuickDraw. Since massive amounts of 
data must be transferred to the printer to 
produce a page, the printer port has its 
own direct-memory-access channel. 

One limitation of the printer is that it 
will only work with the cube. Also, you 
cannot network it like PostScript 
printers that use Apple’s LocalTalk, al¬ 
though you could use a cube with a 
NeXT laser printer to act as a print 
server on a network. The cube can print 
to non-NeXT PostScript printers using 
its serial ports and Unix printer drivers. 


ter. The beam travels through the sub¬ 
strate and is reflected off the aluminum 
backing. However, in a phenomenon 
known as the Kerr effect, the crystal 
alignment in the magneto-optical sub¬ 
strate alters the polarization of the re¬ 
flected beam. The amount of beam po¬ 
larization determines its intensity as it 
passes through a polarizing filter to a 
photodetector. The beam intensity indi¬ 
cates whether a 1 or a 0 was read at the 
spot on the platter. 

The optical drive’s I/O processor uses 
a robust error-correction coding to pro¬ 


tect the integrity of the data read from the 
platter. (In addition to the 256 megabytes 
of user data, each cartridge carries a 30 
percent overhead just for the error-cor¬ 
rection code.) Data and its associated 
ECC information is read from the disk 
and fed into one of two 1296-byte buffers 
located in high-speed SRAM. As the 
data is checked and corrected for errors, 
it is transferred to the second buffer. It’s 
the contents of this second buffer that is 
actually used by the system. 

While the operation of the magneto¬ 
optical drive seems simple in principle, 


the new technology needed to make this 
storage device possible was considerable. 
NeXT admitted that it had literally 
“gambled the company’’ on this technol¬ 
ogy becoming available for use in the 
cube. 

But it did work, and one magneto-opti¬ 
cal drive comes standard on the cube. 
While the drive is designed to boot and 
run the operating system, its 96-ms aver¬ 
age seek time may prove a bottleneck in 
some applications. For the beta software, 
if you were using the magneto-optical 
drive as the system disk, you could not re¬ 
move the cartridge without rebooting the 
system. However, NeXT plans to modify 
the software so you can copy files to an¬ 
other optical cartridge with a single mag¬ 
neto-optical drive. 

Optical cartridges are expected to cost 
$50 initially, although the price may fall 
as they are produced in volume. Since 
the cube has room for an extra 514-inch 
full-height device, you can purchase 
either a second optical drive for $1495, 
or the 670-megabyte hard disk drive for 
$3995. 

Getting the Picture 

As we used the cube, we couldn’t help 
being impressed by the crisp quality of 
its display. This is no accident: The 17- 
inch NeXT monochrome monitor has an 
ample 1120- by 832-pixel display that 
contains more pixels than most 19-inch 
monitors (which usually have 1024 by 
768 pixels). The monitor has a 94-dpi 
screen, as compared to the Macintosh’s 
72-dpi screen. However, this display is 
only 2 bits (four gray levels) deep. The 
graphic interface looks very good and 
makes effective use of the four gray 
levels. 

A 17-inch monitor was chosen for the 
video display as a compromise between 
display size and weight. On the monitor’s 
base are two small tractor-style wheels 
that let you move the monitor easily 
across a table surface (see photo 5). 

The video display has a bandwidth of 
100 MHz, with a vertical refresh rate of 
68.3 Hz. The monitor uses the positive 
and negative 12 V DC supplied by the 
cube’s monitor port for power. Inside the 
monitor’s housing are two boards. A 
step-up transformer on the first board 
generates the high voltages required to 
drive the video tube. The second board 
handles the rest of the I/O managed by 
the monitor: keyboard, mouse, and 
sound. 

The 84-key keyboard connects to a 
port located on the monitor’s base. The 
keyboard also has cursor keys, a numeric 

continued 


168 BYTE* NOVEMBER 1988 













This is the year of the dragon. 

Harness its power 
and reap its good fortune. 


It’s a year that begins with a powerful array 
of computer systems designed, engineered, and 
manufactured exclusively by us...business/pro¬ 
fessional systems that proudly carry our name. 


Leading the way is our new TCS 8000. Designed to 
harness advanced 80386 microprocessor technology, 
it is remarkably powerful, extremely fast and extra¬ 
ordinarily versatile. The TCS 8000 gives you all the 
strength of the MS-DOS,™ concurrent DOS 386™ PC 
MOS 386,™ and the incredible capabilities of OS/2™ 


Like the ancient dragon, the TCS 8000 is a symbol of 
power and good fortune. It will provide your customers 
with tremendous value, and you with superior profit¬ 
ability. Indeed, the exciting new TCS 8000 is destined 
to be a genuine “fire breather.” 

For complete details and specifications, call toll-free: 

1-800-421-2929 Ext. 256. Tu _ _ 

The TCS 4000... 

AT compatibility in a 


The remarkable TCS 


7000 AT compatible. 


very small footprint. 


The TCS 8000 is equipped with 1MB of memory, 
but it will easily accommodate up to 16MB on the mother¬ 
board by utilizing memory modules...standard modules 
that dramatically reduce the cost of expanding n 
memory and increasing memory access speed. 


As part of a network, in 
multi-user system, or as a 
stand-alone system the TCS 
8000’s performance proves that 
every detail has met Tatung’s 
uncompromised quality 
controls. 





All trademarks are the property of \ 
fheir respective manufacturers 


Tatung Company of America, 2850 El Presidio Street. Long Beach, California 90810 (213) 979-7055 
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Display PostScript 


D isplay PostScript is an extension of 
Adobe's PostScript page-descrip- 
tion language (PDL) and is designed as 
an imaging model for graphics displays. 
In theory, software developers could 
write the display portions of their appli¬ 
cations just once using Display Post¬ 
Script; These applications would run 
without modification on any computer 
and operating system that supports 
Display PostScript. Another major ben¬ 
efit is that the image on the screen would 
reproduce identically on a printer sup¬ 
porting the PostScript PDL, 

Display PostScript is device-indepen- 
dent, an important feature when you 
consider that specific dimensional siz¬ 
ing is display-dependent in most graph¬ 
ics handlers. For example, if you write a 
Display PostScript routine to draw a 2- 
inch square on the screen, the routine 
will always draw a 2-inch square on any 
display supporting Display PostScript, 
regardless of the resolution, color capa¬ 
bility, or size of the output device. In 
other words, Display PostScript permits 
a “non-unitized” description of an 
image until it is interpreted for a partic¬ 
ular display. 

This non-unitized approach is in con¬ 
trast to pixel-based graphics handlers 
that can only handle proportional siz¬ 
ing. Of course, you can also specify 
proportional sizing in Display Post¬ 
Script. Additionally, Display PostScript 
automatically uses the maximum color 
capabilities of the host display, whether 
it has just black and white, or 16 million 
colors. The programmer does not have 
to worry about the characteristics of the 
output device while writing the 
application. 

The core of Display PostScript is 
called the DPS Kernel. The DPS Kernel 
is an interpreter that translates Post¬ 
Script routines into the images on the 


screen and is designed to be machine- 
independent. The DPS Kernel is sup¬ 
plied precompiled in object format to 
the OEM. 

In addition to the Kernel, Adobe sup¬ 
plies the OEM with “front- and back¬ 
end" adapters that consist of source 
code for interfacing to the display de¬ 
vices, the operating system, and the 
windowing system. The Display Post¬ 
Script adapters become part of the host 
computer manufacturer’s system soft¬ 
ware. Of course, modifying these 
adapters for the host computer system is 
not a trivial task, and it is usually under¬ 
taken by the OEM as a joint or coopera¬ 
tive effort with Adobe Systems. Again, 
the important point here is that the soft¬ 
ware developer need not worry about 
these “adapters.” 

The main underlying concept of 
Display PostScript is to isolate the 
display operation from not only the host 
computer’s operating system but also 
from its windowing system. The core 
of Display PostScript fits inside the 
host windowing system, which in this 
case is the NeXT windowing system, al¬ 
though it could be anything from Micro¬ 
soft Windows to X-Windows to Quick¬ 
Draw. 

While the windowing system handles 
functions such as cut, paste, and copy, 
and manages the window boxes on the 
screen, Display PostScript handles the 
actual painting of the window’s con¬ 
tents. Thus, routines for displaying 
icons, text fonts, and graphics images 
have to be written only once using 
Display PostScript. However, the soft¬ 
ware developer still has to write sepa¬ 
rate window calls for each windowing 
system. 

Programmers can use the Display 
PostScript language directly, or they 
can use a library of C procedures called 


PSWrap, which is recognized and inter-' 
preted by the DPS Kernel. 

NeXT fully supports the PSWrap li¬ 
brary, but has added many of its own 
procedures. Some of these are used by 
the Application Kit to create and man¬ 
age windows; other procedures handle 
events, mouse, and cursor operations; 
and still others support “compositing." 

The compositing procedures are 
multibit pixel operators designed by 
NeXT's sister company, PIXAR. Each 
pixel has two values associated with it: 
its data value {or color), and its alpha 
value (the data's transparency or opac¬ 
ity). On the cube's 2-bit display, com¬ 
positing makes an icon transparent as it 
moves over another object on the 
screen. These compositing operators 
are easily extendable and will allow the 
NeXT software to migrate to color dis¬ 
plays when the time comes. 

From brief glimpses of alpha versions 
of Display PostScript, several industry 
observers have concluded that Display 
PostScript has serious performance 
problems—it is too slow. Adobe Sys¬ 
tems vehemently denies this and says 
critics have jumped to conclusions 
based on these preliminary demonstra¬ 
tions. Adobe says Display PostScript is 
very fast provided the code is written 
properly. 

A number of techniques have been 
developed to improve Display Post¬ 
Script’s performance, including a 
binary preprocessor (described 
below), graphic state objects (multiple 
PostScript graphic states that can be 
switched quickly by changing a point¬ 
er), and user paths (an aggregate of 
PostScript drawing commands that 
represent a PostScript path). NeXT 
uses these techniques and its own com¬ 
positing functions to boost the speed 
of the display. 


keypad, a power-on/power-off key, and 
pairs of keys that control the volume and 
screen brightness (pressing one key in¬ 
creases the chosen output; pressing the 
other decreases it). There are two Com¬ 
mand keys and two Alt keys (located on 
opposite sides of the keyboard) that are 
mapped separately. There are no PC- 
style function keys. A two-button opto¬ 


mechanical mouse also connects to a 
port on the keyboard. 

There are also left- and right-channel 
analog stereo jacks, and a jack for stereo 
headphones on the monitor's base. 
There's also a jack for a microphone so 
you can record sounds through the moni¬ 
tor, say, for voice mail. This port uses a 
telephone codec input that's sampled at 8 


kHz, and it uses 8-bit Mu-law scaling for 
the digitized data. The data is saved 
within a Sound object that can be utilized 
by the NeXT Unix mail facility or by 
NeXT applications. 

The Software 

As much as the NeXT hardware repre¬ 
sents an impressive step forward in areas 
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As an example of how binary encod¬ 
ing works, say we want to issue the Post¬ 
Script operator 72 426 move to* Nor¬ 
mally the DPS kernel would have to 
translate the ASCII digits 72 and 426 
into a floating-point format, and the 
ASCII move to operator into a binary 
code, A lookup table uses this binary 
code in the DPS Kernel to steer execu¬ 
tion to the routine that implements the 
mo veto operation. A NeXT application 
normally calls a PS Wrap function, 
PSmovetoC), that passes the IEEE 754 
floating-point values of the numbers to 
the DPS Kernel, along with the corre¬ 
sponding binary code for mo veto. This 
effectively eliminates the overhead of 
the ASCII translation stage for the DPS 
Kernel. The NeXT DPS Kernel can pro¬ 
cess ASCII PostScript commands if 
required. 

Display PostScript has one major lim¬ 
itation in that it does not support three- 
dimensional imaging. It is therefore not 
suitable for CAD software. Adobe ad¬ 
mits that Display PostScript is not in¬ 
tended for high-end mechanical design 
applications* (Steve Jobs said that NeXT 
will support the Renderman Standard, 
which he called “the PostScript of 
three-dimensional graphics*”) 

Display PostScript has some very 
compelling features for software de¬ 
signers and for end users. It could great¬ 
ly facilitate the porting of software ap¬ 
plications across incompatible hardware 
systems* 

But the various competitors for 
display standards—such as IBM and 
Apple—will have to make some com¬ 
promises before Display PostScript can 
succeed. Until these compromises are 
made, both the end user and the soft¬ 
ware developer will continue to be 
plagued by an incompatible world of 
competing display standards* 


such as digital signal processing, optical 
disk storage, and VLSI technology, the 
NeXT system software is a step forward 
for software technology. The system of¬ 
fers an easy-to-use graphical interface to 
Unix and an object-oriented program¬ 
ming environment for programmers and 
software developers* 

It’s an understatement to say that 


NeXT expects Unix to catch on* Steve 
Jobs told us, “I believe this with every 
bone of my body: Unix will be the prime 
operating system of every major com¬ 
pany in the 1990s.” 

So it’s not surprising that the cube is a 
Unix-based system. It features a propri¬ 
etary windowing system that is designed 
to shield the Unix command-line inter¬ 
face (CLI) from the user, substituting 
simple point-and-dick mouse operations 
to manage files and execute applications* 
NeXT also uses Adobe Systems* Post¬ 
Script imaging model (often referred to 
as Display PostScript) for displaying all 
text and graphics on the screen* Display 
PostScript is an extension of the Post¬ 
Script page-description language (seethe 
text box “Display PostScript** at left)* 

The NeXT system software also in¬ 
cludes development tools for building ap¬ 
plication interfaces and integrating ob¬ 
jects into application programs. These 
tools are called the Interface Builder and 
Application Kit, respectively. 

The Operating System 

NeXT uses the Mach Unix kernel devel¬ 
oped at Carnegie-Mellon University. 
The Mach kernel is compatible with BSD 
(Berkeley Standard Distribution) Unix 
version 4.3, but provides major enhance¬ 
ments such as shared memory, fast inter¬ 
process communication, and potential 
multiprocessing support through the use 
of threads. Shared memory allows multi¬ 
ple processes to share common segments 
of memory. I PC allows processes to 
communicate with other processes and to 
transmit messages and data between 
them. Threads are “lightweight pro¬ 
cesses” that have their own execution 
stack, but within the context of a the task 
that created it (i*e., the thread has access 
to all the resources made available to the 
parent task such as memory, and opened 
files). 

Multiprocessing support is possible by 
assigning threads to particular proces¬ 
sors. However, multiprocessing is not 
supported in the initial release of the 
NeXT operating system. Since you can 
add multiple CPU boards to the cube’s 
backplane, we can expect to see multi¬ 
processing support in later releases of the 
operating system* 

In NeXT’s first release, the operating 
system consists of a single kernel with the 
Mach implementation of I PC, schedul¬ 
ing, and virtual memory operating as a 
layer within the BSD Unix kernel. How¬ 
ever, the ultimate goal of the Mach im¬ 
plementation is to provide a modular ar¬ 
chitecture for Unix that would allow for 
a much smaller kernel with separate pro¬ 


cesses dedicated to file handling, net¬ 
working, and Transmission Control Pro¬ 
tocol/Internet Protocol (TCP/IP)* 

Like most Unix-based systems, the 
cube implements virtual memory using a 
paged-memory system to allow applica¬ 
tions to run even if their memory re¬ 
quirements exceed the available physical 
memory. Idle portions of a running ap¬ 
plication are “paged** (Le*, written to 
disk) in 8K-byte blocks, called pages. 
However, as in all virtual-memory sys¬ 
tems, it is possible to overload the system 
with too many applications, causing ex¬ 
cessive paging or “thrashing,” which 
can bring the system to a crawl. While 
NeXT was not ready to provide numbers 
for the amount of memory consumed by 
the system software, the 8-megabyte base 
memory configuration is designed to 
allow “three or four” applications to run 

I t’san 

understatement to say 
that NeXT expects 
Unix to catch on: The 
cube is a Unix-based 
system. 


simultaneously in addition to the system 
software. 

For networking, NeXT uses TCP/IP 
and Sun*s Network File System, which 
has become the standard Unix file-shar¬ 
ing system. Since the cube comes with an 
Ethernet interface, it is “network-ready** 
for TCP/IP-based networks* The thin 
Ethernet cabling allows up to 600 feet of 
cabling and connection of up to 30 ma¬ 
chines without gateways or repeaters. 
While NFS does not require one, a dedi¬ 
cated server is preferable in networks of 
more than a few machines, due to perfor¬ 
mance degradation* In other words, if 
you*re planning to network a bunch of 
cubes, you’ll need a dedicated NFS 
server, or a cube to serve that purpose* 

User Interface and Window Server 
NeXT provides a graphical windowing 
interface to Unix that hides the laborious 
Unix commands from the user. While 
veteran Unix users still have the option of 
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issuing those intuitive commands (like 
grep and Is) within a Unix CLI window 
called the Console, most cube users 
should never have to deal with Unix, The 
windowing interface, called the Work¬ 
space Manager, provides all the neces¬ 
sary functions for file management, 
opening and closing applications, and 
communicating with other resources on 
the system such as peripherals or nodes 
on the network. 

The main interface screen is called the 
Workspace {see photo 6). Noticeably ab¬ 
sent from the screen is the ever-present 
menu bar found on the Macintosh screen, 
or on a PC running Windows. Unlike the 
Macintosh Desktop, menus can be 
moved anywhere on the Workspace and 
float above any open windows. 

Menus are hierarchical, and you can 
split off subhierarchies from their parent 
menus. Windows have scroll bars located 
on the left and bottom, and there are 
small boxes on the window frame for re¬ 
sizing or closing the window. It also has 
a “miniworld” function that collapses 
the window and its menus into an icon 
while the process owned by the window 
continues to run* 

Icons become transparent when they 
overlay other icons, allowing you to al¬ 
ways see everything that's currently 
available on the Workspace* The icons of 
frequently used applications can be 
“docked" along the right side of the 
Workspace for easy recall. 

The Workspace is similar to the Desk¬ 


top metaphor on the Macintosh, and the 
Workspace Manager is analogous to the 
Mac's Finder. However, no one will ac¬ 
cuse NeXT of copying Apple's look and 
feel. 

TT he Work¬ 
space resembles the 
Desktop, but no one 
will accuse NeXT of 
copying Apple. 

File management operations are simi¬ 
lar to those used by the Mac Finder. 
When you click on a directory in the 
Workspace, you can examine the direc¬ 
tory in a number of ways. There is a 
“browser window,” which displays the 
directory tree in a window with the di¬ 
rectory hierarchy ordered from left to 
right on the screen. This browser win¬ 
dow normally lets you see three levels 
deep, but you can position the point in 
the hierarchy where you wish to view 
files, or resize the window to examine 
additional levels. 

You can also choose to view the direc¬ 


tory as icons with subdirectories repre¬ 
sented by folders, or as a conventional 
text-only Unix directory listing. 

The version we saw was definitely 
beta, so the final word on the Workspace 
will have to wait. Nevertheless, it seems 
very intuitive and easy to learn. Its per¬ 
formance seems good, and the display 
quality is excellent. 

Rather than use an existing Unix win¬ 
dow server such as X-Windows, NeXT 
designed its own proprietary Window 
Server. The Window Server manages all 
interactions between the windows, key¬ 
board, and mouse for all applications at¬ 
tached to it. The Window Server obtains 
events from the operating system and 
handles the ones it can (e.g., resizing a 
window or moving it to another part of 
the screen). If it's not an event that it can 
service, the Window Server determines 
which application can and dispatches it to 
that application* 

Embedded inside the Window Server 
is the Display PostScript interpreter, 
which acts on the PostScript commands 
passed to it* This embedded interpreter 
executes the PostScript commands it re¬ 
ceives and writes the results into the 
cube's video RAM, making it appear on 
the monitor* 

The Window Server supports Mach 
I PC connections as well as connections 
through TCP/IP, allowing other cubes on 
a network to access another machine's 
Workspace. The proprietary Window 

continued 


Photo 6: The cube's 
Workspace. Each window 
represents a running 
application. Note that the 
menu has its own Close 
box * The icons at the right 
represent “docked” 
applications. 
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In 1988, $3.5 billion in micro¬ 
computer software will be sold 
worldwide. During that same time, another 

$3.0 billion in sales will be lost to free distribution — better 
known as software piracy. And right now, Rainbow Technologies’ 
Software Sentinel™ is protecting close to $1.0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place. ( > The Software Sentinel hardware key is 
“execution control” software protection. It ships with the software and 
simply plugs into the PCs parallel P ort Mp( „ ^ to be one 
hundred percent invisible to both user and WK l the soft¬ 
ware. Users can make as many copies as they want. 

Make working submasters. Use a hard disk. Virtually anything that can 
be done with it- unprotected software. Except start freely 

distributing II 1 that software to other users, (i The 

Rainbow fam- |J 1 ily of Software Sentinel products. Se¬ 
lected by the »’ very big to the not-so-big developers of 

DOS, OS/2 and Xenix software in worldwide markets. To the cool 
tune of close to a billion dollars. So far. 

Come see us at COMDEX, Booth W747. 



RAINBOW TECHNOLOGIES 


18011-A Mitchell South. Irvine, CA 92714 *(714) 261-0228 • TELEX; 386078 • FAX: (714) 261-0260 

Rainbow Technologies. Ltd., Shirley I ,odge, 4701 .ondon Rd.. Slough. Berkshire, SL3 KQY. U.K.. Tel: 0753-41512, Fax: 0753-43610 

Copyright &I9K8 Rainbow I ethnologies, Inc. So fl ware Sentinel and ScntindPm arc trademarks of Rainbow 1 ethnologies, Inc, 

Xenix is a trademark of Microsoft Corporation. QS 2 is a trademark of International Business Machines Corporation. 
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Bundled 

H ere is a list of the software that is 
scheduled to be bundled with the 
NeXT Computer. It includes the Mach 
operating system and its development 
software. Also included are the works 
of Shakespeare, a dictionary, and a 
thesaurus. 

You can call up quotations or the dic¬ 
tionary entry for a specific word at any 
time by using the cube’s Find function. 
This capability would be valuable not 
only to college students and faculty 
members, but to anyone who has to 
write frequently—whether it’s a busi¬ 
ness proposal or a technical document. 

System software: 

Mach operating system 
PostScript Window Server and fonts 
System administration tools 

Development tools: 

GNU C compiler 
GNU debugger 
GNU EMACS 
Objective-C 4.0 
Berkeley Unix utilities 
Terminal emulator 
Window-based text editor 
Interface Builder 


Software 

Object-oriented software kits: 

Application Kit 
Sound Kit 
Music Kit 

High-speed text-retrieval 
application (called “Find”) for 
Standard reference works: 

Merriam - Webster’s Ninth 
New Collegiate Dictionary 
Merriam-Webster 's Collegiate 
Thesaurus 

The Oxford Dictionary 
of Quotations 

Documentation for all bundled 
software: user’s manuals 
and programmer’s manuals 
Literature: 

Oxford University Press * William 
Shakespeare: The Complete Works 
User-created text files, 
such as mail or documents 

Applications: 

Personal text database 
Electronic mail application 

with graphical interface and ability 
to attach voice messages 
Word processor 
Window-based file manager 
Mathematica 
(Wolfram Research, Inc.) 


Server means that existing applications 
that run on other Unix windowing sys¬ 
tems will have to be modified to run 
under the NeXT windowing system. 
However, a Unix application that uses 
conventional console I/O will run inside 
the Console window without modi¬ 
fication. 

The Development Environment 

The primary objectives of the NeXT pro¬ 
gramming environment are to simplify 
the development of interactive user inter¬ 
faces and to simplify the creation of new 
applications through the use of object- 
oriented programming. 

Other systems employing graphical in¬ 
terfaces—like the Macintosh, for exam¬ 
ple—are great for the end user but ex¬ 
tremely complex for programmers, 
particularly in developing a working user 
interface. To ease the burden of this task 
for the developer, the NeXT system in¬ 


cludes tools for building interfaces to the 
NeXT windowing system, and also tools 
for object-oriented programming. 

The NeXT system software includes 
an ANSI C compiler and an object-ori¬ 
ented preprocessor called Objective-C, 
developed by Stepstone Technologies. 
Objective-C allows you to define objects 
as groups of C procedures, 

NeXT provides several libraries of 
ready-to-use objects, calles&ite, for inte¬ 
gration into Objective-C programs. 
These kits provide a library of around 34 
objects for implementing the core func¬ 
tionality of a NeXT application, although 
a programmer would normally use only a 
small subset of these objects. This li¬ 
brary is known as the Application Tool¬ 
kit, and the Objective-C interface can ac¬ 
cess it directly. 

Object-oriented programming allows 
a one-to-one correspondence between 
objects on the screen and objects in your 


program. An object consists of data 
(called instance variables) and execut¬ 
able code. If the object is to be visible on 
the screen (a window, for example), the 
code also contains an entity called draw- 
Self:: that’s composed of C code, Ob¬ 
ject! ve-C code, and PostScript code, 
which is used to describe the appearance 
of the object to the Window Server. 

Probably the key concept with respect 
to user interfaces is that objects can re¬ 
spond directly to messages generated by 
user actions. Rather than having to write 
lines of conditional statements in C code 
to respond to user actions, the user ac¬ 
tions are interpreted as messages other 
objects can understand. For example, 
you might have an object in your pro¬ 
gram called "Window/’ which can 
understand the "Close” message sent by 
a user response. 

NeXT provides a program called In¬ 
terface Builder that allows you to interac¬ 
tively build user interfaces for your pro¬ 
grams. Interface Builder lets you design 
the layout of a graphical user interface by 
selecting buttons, menus, and other ob¬ 
jects from an object library to include in 
your application. 

This function is somewhat similar to 
ResEdit on the Macintosh. However, In¬ 
terface Builder goes further—it allows 
you to define connections between ob¬ 
jects, That is, Interface Builder lets you 
specify actions for the objects to perform 
in response to user actions on other ob¬ 
jects. For example, you could build a 
Beeper button object into your program 
interface simply by selecting a prototype 
button from Interface Builder’s on¬ 
screen inventory, moving it to where you 
want on the screen, giving it a label, and 
assigning an action (say, emit a beep) to 
be performed when a user clicks on the 
button. 

This is similar to the function of 
HyperTalk in Apple’s HyperCard pro¬ 
gram, The big difference, however, is 
that Interface Builder generates the 
binary description of the object that you 
can integrate into programs. 

You can also create custom objects by 
selecting an object that most closely re¬ 
sembles what you want and customizing 
its appearance and behavior. NeXT’s 
goal is to supply enough objects so that a 
programmer could select objects and de¬ 
fine their connections, making it possi¬ 
ble to built an application from scratch 
writing little or no code. 

In addition to the Application Kit and 
Interface Builder, the NeXT system soft¬ 
ware includes kits for working with 
music and sound. The Music and Sound 
Kits provide objects for integrating these 
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features into your programs* There is 
also a number of library functions (not 
objects) that allow you to tap into the pro¬ 
cessing capabilities of the DSP. These li¬ 
braries provide some 50 functions for 
performing tasks like fast Fourier trans¬ 
forms, and spectral filtering* 

NeXT supports the concept of "shared 
libraries’" in its development environ¬ 
ment. This means that multiple applica¬ 
tions and processes can share a single 
copy of executable code from the object 
library. Although library sharing was 
not implemented when we saw the cube, 
it should improve performance and re¬ 
duce the memory and storage require¬ 
ments of applications* 

Applications 

NeXT will bundle several applications 
with the machine. These include the 
word processor, WriteNow, that is 
owned by NeXT and is currently distrib¬ 
uted by T/Maker for the Macintosh* The 
system software also includes the stan¬ 
dard Unix Mail program equipped with a 
graphical front end that can attach voice 
messages to mail files, a file-searching 
program called Find, C and Objective- 
C, a symbolic debugger, and on-line 
documentation. It also has educational 
and reference tools such as Webster*$ 
Dictionary , the complete works of 
Shakespeare, and Mathematica from 
Wolfram Research (see the text box 
“Bundled Software” at left). A personal 
text database allows you to automatically 
index all your word processing and elec¬ 
tronic mail communications so you can 
recall documents or memos based on 
keywords instantly. 

An important goal of the NeXT soft¬ 
ware environment is the development of 
"digital libraries.” With its erasable 
256-megabyte magneto-optical disk, 
NeXT hopes to promote the ide a of easily 
accessible text databases* In the educa¬ 
tional market, these databases will in¬ 
clude encyclopedias, dictionaries, text¬ 
books, and other reference works. 

NeXT’s first software release lays the 
groundwork for the company’s plans for 
die nineties. The DSP and the kits for 
programming it offer exciting possibili¬ 
ties for new real-time applications* It 
will be interesting to see how the soft¬ 
ware will be used and what new applica¬ 
tions will be developed. 

One Giant Step Forward? 

The cube is an impressive technical 
achievement. We liked the carefully 
thought-out design that didn’t just use 
fast components, but covered every as¬ 
pect of moving information through the 


system. The choice of NuBus for the 
backplane bus is an excellent one; it goes 
a long way toward providing the hard¬ 
ware support for the cube’s planned 
multiprocessing capability. 

Considering the amount of informa¬ 
tion that the machine is expected to use, 
the high-capacity magneto-optical drive 
is a good design choice* The graphical 
interface uses the well-documented Post¬ 
Script imaging language and goes a long 

P 

W onsidering 
the machine’s 
capabilities, we can’t 
help but wonder if 
NeXT is being too 
conservative in its 
marketing plans. 


way toward hiding the uglier side of Unix 
from the user. The facility with which 
NeXT’s object-oriented programming 
environment reduces the work needed to 
write an event-driven program is also 
impressive. 

It is indeed a machine for the nineties. 
It represents a bold step forward both in 
hardware and software design and effec¬ 
tively redefines what constitutes "stan¬ 
dard equipment. ” 

However, as we go to press, some big 
questions remain unanswered. One re¬ 
lates to the performance of the machine. 
In our limited time with several beta 
cubes, it was difficult to judge the overall 
performance. Display PostScript opera¬ 
tions were very fast, putting to rest the 
controversy of Display PostScript’s per¬ 
formance, at least as far as the cube is 
concerned. 

However, disk read/write operations 
seemed pretty slow—perhaps because so 
much beta debugging code was being 
carried along as baggage, and because li¬ 
brary sharing was not yet implemented* 
We saw the magneto-optical disk drive in 
operation* but it still had some operating 
bugs, and its 96-ms access time might be 
a source of frustration if it’s used as the 
main system drive. At this point, we can¬ 
not comment on its reliability. 

Another question is whether software 


developers will support NeXT. The pri¬ 
mary obstacle to the acceptance of Unix 
in the general marketplace has been the 
lack of software applications. Software 
developers are faced with choosing be¬ 
tween Macintosh, OS/2, DOS, and now a 
new version of Unix with a proprietary 
windowing system. To be successful, 
NeXT will need substantial support from 
software developers; at the time of our 
visit, only about 10 developers had 
signed on, and NeXT would not release 
their identities. 

The concern about outside develop¬ 
ment is perhaps tempered by two facts. 
First, the object-oriented environment 
should simplify moving existing Unix 
programs to the machine* Second, each 
cube is a complete development system, 
since all the development tools—com¬ 
pilers, object libraries, and Interface 
Builder, are bundled with the machine. 

Then there’s the question of NeXT’s 
target market-higher education. While 
the machine is certainly a perfect fit for 
the university community, universities 
are not known for being big spenders. 
Certainly, many students will have a 
hard time coming up with $6500 or more 
for a computer, let alone another $1995 
or so for the laser printer, and perhaps 
$1495 for a second magneto-optical 
drive for backups* 

Of the cube’s design, Jobs told us, "If 
you want to make a revolution, you have 
to raise the lowest common denomina¬ 
tor." That’s true, but you also have to get 
the product into the hands of enough rev¬ 
olutionaries to make a difference. Yet it’s 
clear NeXT is thinking small, at least in 
terms of initial marketing* 

Dan’l Lewin (NeXT’s vice president 
of marketing and sales) told us, "We 
built the company not to need huge num¬ 
bers*” And Jobs said, “WeTl focus on 
other markets in the future, but we’re not 
going to do it today* There’s no reason 
why we can’t do very well in [the educa- 
tional] market alone.” 

Perhaps. But considering the ma¬ 
chine’s capabilities, we can’t help but 
wonder if NeXT is being too conserva¬ 
tive in its marketing plans. If so, it seems 
that NeXT may have to be able to endure 
some lean years until the machine 
catches on in the early nineties. ■ 


Tom Thompson has a BSEE from Mem¬ 
phis State University and is a BYTE se¬ 
nior technical editor at large . He can be 
contacted on BIX as “tom_thompson. ” 
Nick Baran has a BSMEfrom Stanford 
University and is a BYTE technical editor 
based in San Francisco , He can be 
reached on BIX as " nickbaran. " 
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Dell are about to 


give you 

something more. 








Dell gives you more - 
die Dell S ystem 325. 

The question that everyone's been 
asking is not IP but ‘when 1 Dell would 
launch a 25 MHz 80386 machine. The 
answer always was, when we knew it was 
wanted and when we could be certain 
of offering the quality, reliability and 
service that Dell has become known for - 
at a price that's highly competitive. 

That time has arrived. 

Dell gives you less - 
new lower prices. 

When a company starts to make an 
impression on the market, there's a 
tendency to restructure their pricing 
scheme. Prices usually go up but there's 
no guarantee that you’re getting the same 
package for your money. You can end up 
with less for more. 

Dell is different The success of the 
Dell package since its introduction to 
British PC Users In 1986, means we can 
take a new look at our prices. Our direct 
relationship with our customer, aimed at 
giving you exactly what you want in the 
most cost-effective way has enabled us to 
bring our prices down further with no 
compromise on service. 

The new price structure won’t be 
available till this magazine's gone to press 
but you can find it out by phoning the Dell 
Price Hotline on 0800 414535. Or send in 
the coupon right away 

Logical answers. 

For applications that require the 
enhanced power and speed of a 80386 
machine, there are now two logical 
answers - the Dell System 310 and the 
Dell System 325. 

The System 310 has already 
established an enviable reputation. Fast 
and very reliable, it’s become the standard 
by which other 386 machines are judged. 
And with its new three-bay chassis, it 
offers greatly enhanced storage capacity. 
Such as the option of mounting a tape 
streamer and two floppy drives. 

The System 325 is a state-of-the-art 
PC which offers the highest available 
performing speed with greater 
expandability and enhanced capacity Its 
specifications make it ideal for use as a 
powerful IAN server and for numerically 
intensive applications such as CAD/CAM 
and Artificial Intelligence. 

Both machines are offered at prices 
that are highly competitive with 
comparable machines from companies of 
the calibre of IBM and Compaq. 

Circle 98 on Reader Service Card 


For the majority of business applica¬ 
tions, the 80286-based Dell System 200 and 
System 220 still offer the most practical 
solution - and, now, even beLter value. 

Giving you what you want. 

Dell's reputation is built not only on 
powerful and high-performance products 
but excellent quality and compatibility. 

We aim to give the customer exactly what 
they’re looking for - the best product, at 
the best price, with the best service and 
support package the industry can offer. 

And we can do that because of our direct 
relationship with the customer. 

That's sound business sense and, in 
four years, it's made us one of the largest 
suppliers of PCs in the US, And, in the UK., 
we're supplying Times Top 1000 companies 
and Public Sector Corporations, such as 
BP and HMSO, as well as individuals and 
small companies. 

Accountability for li fe. 

When you buy from Dell, you talk 
directly with the people who design and 
manufacture your machine. Every machine 
is configured to your requirements then 
rigorously tested before delivery And the 
direct relationship continues with our 
support package. As often as you wish, you 
can get straight through on the Dell 
Technical Hotline to one of our experts. 

If the solution needs on-site repairs, 
you're covered by the service agreement 
included in the price. This guarantees a 
visit by an engineer before the end of the 
next working day. And the limited warranty 
thaL comes with every Dell product covers 
both parts and labour. 

Plus, there's our 30-day Guarantee of 
Complete Satisfaction. Should you be in 
any way unhappy wiLh your purchase - we 
will refund your money in full. 

Talk direct to Dell. Now. 

There isn't room in this ad to tell the 
whole Dell story. 

To answer all your questions about 
DeU, we've prepared a new information 
pack containing full details of Dell the 
company, the philosophy, lull product 
specifications, prices and more. Send the 
coupon freepost for yours now. 

But if you can’t wait, why not put our 
direct relationship to the test, right away? 

Phone our special Price Hotline on 
0800 414535. 

You can find out the best configuration 
for your needs and how it's going to cost 
you a lot less than you expected, even from 
Dell. And we pay for the call. 


Dell System 325. 

The premium Del! rompuler featuring * &058* 

mkrrupmrrtsof running Jl 25 MHz. The premium performancp is 
achieved by Lhe use of I hr tiilrl Cirhc Cnnlitjlfer chip (823EJ 5). high 
speed (25 ms) cariie memory, luipporl of B0 387 tm-prucessor, sup pun 
□Hugh rapacity high speed (1:1} Interleave ESDI disk drives (up Lo U 
Gigabytes) and the ahihly to plug up lo 16 MS oflhe PRAM him I he 
main logic bcutd, Suitable for line a* a powerful LAN server and 
demanding applications Such as CAD/CAM and DTP. 

Dell System 220 - 
20 MHz 80286 Performance. 

" .. a certain challenge to any of the 
current (and soon to be current) crop of 
80386 SX machines in the speed stakes 
alone. And , given the quality of the unit 
itself it's going to be around for some time!' 

EDITOR'S CHOICE, PERSONAL COMPUTER, SETT. I9flB 



Also available: 

The 20 MHz, 80386 System 310. 
The 12.5 MHz, 80286 System 200. 


DELL 

COMPLlf ER 

CORPORATION 

DELLCOMPUTERCORPORATION. COOKHAMRQAD, 
BRACKNELL, BERKSHIRE RG 121RD, TEL 0 344 860456. 

0 800 414535 

I Please send me your new information pack I 

Return ibis coupon to Dell Computer 
I Corporation, FREEPOST (RG 1462), Bracknell, i 
I Berkshire RG12 1BR or fax us on 0344 860187. I 

I Name___ I 

I Position_—____ I 

I Company__ ^ 

^ Address -_ ^ 


j -—-Postcode- | 

, Tel no: -- ■ 

_ B 11/BB _ 
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MICROMINT’S Gold Standard in Single-Board 
Computers and Industrial Controllers 


IMAGEW1SE™ 

♦SBI80FX — 

— $409.00 

BCC180-$395.00 

DT01 a DROl Seriaf Video System 

Single Board Computer 


Multitasking CMiinoiler 



Microfflint introduces a .standalpne SERIAL DTCITAL IMAGING 
SYSTEM, The MiCrOitiifil lHAGEWISE Serial Digital Imaging Systtm 
is the most cost-effective and versatile high-performance grayscale 
video digitizing system on the market today. The leugeWlie system has 
been designed to function as a standalone digitizer or as an integral 
component of a complete Ida-Imaging system. | [xiagcWUc 1 ! serially bit¬ 
mapped digitized pictures give it almost universal compatibility with 
any computer capable of attaching to a modem or terminal. It is ideally 
Suited for CAD/CAM, Desktop Publishing,, automatic inspection, and 
security applications. 

Critical system functions such as image resolution and picture update 
can be controlled and enmmanded remotely. Images are transmitted and 
received serially„ either compressed or uncompressed, and can be 
displayed, transmitted, stored, edited, or processed for use in a variety 
of industry-standard applications software. 


IMAGE WISE SYSTEM SPECIFIC ATOMS 

■ NOT bus dependent - Can function standalone 

■ True frame grabber - uses a high speed flash A/D convener and 
64K bytes of Static RAM tn capture and image in l/fiDih second. 

■ Accepts any R/W or color NTSC video signal 

■Store* plccuies as 244 lines of 256 pine!*, 64 level grayscale. 

■ Resolution of transmitted image is software selectable, all images 
□re represented in 64 levels of gray scale. 

Selectable Resolutions. 

High: 256x244*6 
Med. 12gx122*6 
Low; 64*6 [j6 

■Video Input: 1 volt peak-to-peak. B£W or color 75 ohm termination 

■ Video Ouiput; 75 ohm, 1.5V peak - to-pea k NTSC composite video 
■Serial Inpul/Output: RS-232 - S bit, one stop bit, no partly 300 bps 

- 23.9 kbps selectable data rate - Xon/Xoff Handshaking switch 
selectable data compression (om/eff}, 

■ Modem comiKitibte; Family functions as a video telephone to send 

video images anywhere. 

■ Video processing disk upiuad.-download, and display utilities 
provided for PC-DOS and MS-DOS machines 


Optional I'C Utilities Disk concerts ImagcWlie files for iw with 
popular Desktop Publishing and Paint Programs. 


DTD I 
DUO I 


I mageW ise Digiti?.er/Tmnsmittet 
Image Wise Receiver./Display 


$149,1)0 

.00 


DTOI/DHOI Combined Order Price 


♦OEM-286 

Complete PC/AT-CPU 


$620.00 
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1$ ComP* 


* 100% AT compatible 

* BQ2g6 Microprocessor, g or 10 MHz 

* 302g7 Co-processor optional 

* 64K bytes of ROM, can accommodate 
mit bytes 

* S12R bytes of onboard RAM 

* Keyboard Controller 

* Award BIOS included 


* Expansion card Form fac¬ 
tor 

* Standard interface to the 
System Expansion Bus 

* Katie ry-backed rral-time 
clock 

* Detachable mounting 
bracket 


OEM- 186/a or OEM- 286/1 0 8 MHz or 10 M Hz AT/CPU $6I0,QO 
OEM-286BP 8 Slot passive backplane £115,00 


Quantity OEM price £559 
0 QuanIi 1 y DEM price £495 




SBl&DFX 9.216-MHz computer hoard 
populated w/2S6K bytes RAM, 0K byte 
ROM monitor, without SCSI chip 


SB1H0FX-: 


£499,00 


♦SB180 - 

Single Board Computer 


$299 00 




Microminfs DEM-286, featUred -on the cover of the September. 
1987 issue of BYTE, is a complete PC/AT-CPU and more. I he OFM- 
286 is a low-power, 1130% AT-eomparibk CPU board which hai been 
Specifically designed for OEM use within (he industrial and business 
sectors. The OEM-2R6 features the ZYMQS CMOS POACH set And 
lOQftji COrttprtipble Award BIOS The development of the POACH chip 
SCI has allowed the 129 ICs an a standard AT to be reduced to 7fi TO 
ami two SIMMs. What ihh means for you hr 

1) The overall size of a standard AT/CPU has been condensed into | 
the expansion card form factor [!3 1/4 H X 5 T/g') 

2) Power requirements are less then | A @ 5 volts. 

1) OEM-286 plug* into a passive backplane for easy connecliou | 

to other expansion peripherals, 

The GEM-286 isavaitubln in both 8 and 10 MHz version and comes | 
with the Award BIOS. 


SBI80 

Software and Accessories 


* 64.951 


♦GTtBO 


$395.00 


Craphics Display System for SB 130/FX 


The Mjcrpmint (IT 180 Color Graphic* ExpMSiett Board piggy-hacks I 
on top of either (he 5B] 80FX OF SB! 10 computer boards and provides! 
high-resolution graphics. 

GTI80- L Graphic Display Expansion Board £195. 

(TTL RGB only| 

GT18&-2 Graphic Display Expansion Board $449.1 

(TTL RGB and Analog RGB) 

♦ PRICES SUBJECT TO INCREASE BASED 
ON CURRENT RAM PRICE. PLEASE CALL. I 



The Dm8ft, only .1.5" X 8,5", uses the same HD64I86 CMOS ZS0 
instruct inn-compatible processor as Micromint’s SBIgQ and SBtgOFX 
single-board computers. Configured primarily far process control w/ 
3S4K of memory. 6 parallel I/O ports, console serial port, R£ -232/422/ 
485 selectable auxiliary serial port, and an interrupt-driven ROM- 
rcsidept multitasking BASIC- 35P compiler, the BflCIBD uses the same 
44-pin I/O expansion bus as Microminfs BCC52 controller board, 


iNwy^oaixTUT 

' C'r.«inlr Wrill Ml! -Hh 1UK. HUd ITW K^S! TO I l.iW W 

- r«f,s+em Krill skuI, I JO- IV,TO bwwd. Kiiatt RS-2J2, RS-HJ. dt M-«li 

* 4H biu tidirKEinrul panltol I/O 

4 MK I, (1 Ivxil^hta Ibiuuih i±* BCC Cut «d|E oimkh 
MhUMStan* .Dd roNhimoNS 
■ Dull 22 .pis (C.JMTI -Edit G4»MtlBI 

* Cewptibl* fiih ,|l St»r«mini BrC-.«*. I/O uptiuiDn iMarrti 

* T*b 2A- pin teiden for m h>djif fiippiI pnllp pFfW 

* jJ pin Pu-ij far ftS-P'ii ,-un^k I,’ft 

■* 30—pi™ Tot US-33? miilftrf wriil ppji 
' 4 mr* Esrrn.nili Tar US 127.-4SS cpnnccriov 

BCC (86-1-26 9 MHz assembled and fully socketed $595.04 

BCC I SO Computer,''Cont r oller with 32K 
bytes of static RAM, ROM Monitor, 

BASIC-ISO development software and 
user's manual 

For Additional 256K DRAM add $100.00 
BCC I SO-1 100 Quattily W/33K RAM */4 ROM Monitor £209-00 


BCX — 

— $59.00 

X* 1 Q liirfifiice 



■30 SBI80FX-1 computer board aa 

described above with Z-System software 
including ZRDOS, ZCPR3, editor, 
utilities, ZAS atsembler, and ZDM debugger, 

BEOS nod ROM monitor sources, and 
BIOS for SCSI hard disk. Supplied ob five 
5 1/4" SB 180 format DSDD disks. 

Additional 254K plus SCSI chip $100.00 

XRfOS upwardly compatible BIOS w/DaleSlamper $75.09 

SB!BOFX-t OEM Configured 100 Quantity price $315.00 


♦SBI80FX-2MME —$319.00 

Memory Expansion Board 


Mitromint is proud to introduce the SB ISOFX 2 Megabyte Memory I 
ExpaeiJan Board. Measuring 5 3/4" i 8" the F8-1MME has been! 
engineered to piggy-back on the SBIS0FX. A rota! of rwq FX-1MMEI 
boards can be stacked togethet to unlock the full potential of the! 
SBI8J3FX, acvd provide a maximum of 4 Megabytes of bank switched! 
RAM. Beard is fully socketed with 256K. Uses 120 nsec 256K x I Dram| 
chips. 

SB I8DFX-2MME 2Mb Memory Expansion Board w/256K S3I9.D0( 




siw.nfl! 


SB1B0-I SB] SO - 9.216-MHx 3 ingle -board computer 
W/256K bytes RAM und RUM monitor. 

SB 180 -1 - 20 Sam c as above w/ZCPK 3. ZRDOg, RIOS $399.DD I 
and ROM Sources 
COMM180-S SCSI Hard Disk Inter face Cltt.frO| 

\U TUB New Expanded Banked RIOS w-.DateSlaitlper $75 OdI 
SU1S0-1 OEM J0C1 Quantity Pzlce $195.06 


S8lf0-tJ UniFqrm Disk Formal 

Conversion Software 
SR 180-7MSG/TKBBS Z-MSG Bulletin Board Software $1 DO.001 

SB 1 HO-CASE Four half-height 5 1/4" drive il97.Clft| 

enclosure w/power supply, mounting 
brackets and hardware for the 
SB! 80 or SBigOFX 

SB1H0-CABLE Set of 4 cables including power, $ 79,P0| 

letrn, disk, and printer 
XBfDS New expanded banked BIOS S 75.001 

w/ DateStamper 


X-10 (USA) Inc. has developed! 
a new OEM AC powerline inter¬ 
face modulo. Using it in conjunc¬ 
tion with off-the-shelf appliance 
and lamp control modules, com¬ 
puter systems can now remotely 
. control AC-powered devices, 
j Micromint has added the necessary 
software to use this control module 
with the BCC52, BCC l SO. and the 
IBM l*C Simply plug the X-10 AC 
interface module into any conven¬ 
ient outlet, connect the optional 
RJ-11 cable between it and the FC or BCCI80/BCC52 and directly con¬ 
trol any AC-line-powered device. 

The toft ware consists of subroutines, callable from high-level or 
assembly language, which execute the various permutations of UN. 
OFF, DIM, and BRIGHT commands. Software is supplied an EPROM 
(DCCLS0 and BCC52)or diskette {IBM PC) with both executable cade 
and source code provided. 

BCX/52 AC Interface Module and BCC52 software $53-00 

Hem above with BCCS2 cable *79.00 

BCX/180 AC Interface Module and BOC’IflO soft ware $59,00 

Item above with BCC ISO cable $79.00 

BGR/PC AC Interface Module and IBM PC software $59-00 

Item above with IBM PC printer port cable *09,00 


REPRESENTATIVES 
ACCESS TECHNOLOGIES 
1408 Richmond Dr 

Placentia, CA92670 Tel:(7l4) 996-3917 

MICROFUTURE 

41040 Comae Terrace 

Fremont, CA 94538 Tel:(4l5) 657-0264 

DISTRIBUTOR 

J.B. DESIGNS Bt TECHNOLOGIES LTD. 
15 Market Place 
Cirencester, Glos. GL7 2PB 
England 

Tel: 0285-68122 Fax: 0285-68859 

To order call 

1 - 800 - 635-3355 

TEL: (203) 871-6170 
TELEX: 643331 
FAX: (203) 872-2204 

MICROMINT INC. 

4 PARK STREET 
VERNON, CT 06066 
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We Guarantee Good News 
Every Monday Morning! 



One Phoenix Mill Lane, Peterborough, NH 03458 

1-800-258-5485 

Charter subscription just $395 for 50 weekly issues 


important user ramifications. 

• Legal skirmishes and 'look and feel' 
suits, which can put the manufacturer of 
your favorite software out of business. 

• Software emulation that will allow 
new, exotic computer systems to run 
software written for IBM PCs. 

* LAN system developments, including 
all pertinent aspects of connectivity and 
interoperability, 

• Network management, a complex and 
increasingly important topic for per¬ 
sonal computers in both small and large 
offices. 

* PostScript clones, which promise 
fasten lower-cost laser printers with the 
same capabilities as the Apple 
LaserWriter. 

* New, easy-to-use programming 
systems such as CASE and 4th Genera¬ 
tion Languages, that can allow non¬ 
programmers to develop powerful 
applications. 

BYTEweek offers you what no other in¬ 
dustry publication can; timely news on 
the rapidly evolving computer industry as 
it happens :, framed by interpretation and 
evaluation that only BYTE's experienced 
editorial staff can provide. 

Subscribe now and take advantage of 
the special one-year charter subscription 
rate of $395 ($495 outside the U.S* and 
Canada]-a savings of $100 off the regular 
rate. Your subscription to BYTEweek in¬ 
cludes 50 issues and a free subscription 
to BIX, which includes access to the 
award-winning Microbytes Daily on-line 
news service. Your hourly usage rates will 
be billed separately. 

Don't miss this opportunity! Call 
BYTEweek's toll-free number; 

1-800-258-5485 

to order your subscription or request 
more information and a free sample issue. 


EVTEW: 


I n fact, well guarantee the best 
news—100% factual accurate and 
unbiased expert analysis of signify 
cant developments in the personal 
computer industry. Just straightforward, 
no-nonsense professional reporting of in¬ 
dustry news, product announcements and 
key events as they happen each and every 
week, 

BYTEweek, McGraw-Hill's new weekly 
newsletter, is devoted to helping you stay 
on top of the dramatic changes in the 
continually-evolving business computing 
arena. BYTEweek is devoted to reporting 
and analyzing these changes and 
developments through its timely, compact, 
one-stop news format, BYTEweek keeps 
you on top of significant industry trends 
and developments through its coverage of 
the IBM, IBM-compatible, Apple Macin¬ 
tosh and workstation markets. BYTEweek 
gives you the full details of significant 
new product announcements with in-depth 
analysis. 

BYTEweek guarantees what no other 
personal computing publication can by 
building on two renowned and respected 
technical resources; the award-winning 
Microbytes Daily on-line news service and 
the technical expertise of the BYTE 
Editorial Staff aided by the new resources 
available to them in the recently expand¬ 
ed BYTE Lab, Through these resources, 
you are kept on top of issues such as: 

• New data storage techniques, in¬ 
cluding CD-ROM, erasable optical and 
other text, graphics, and video storage 
technology. 

* Expert systems, with an ex¬ 
amination of both the technical 
and human aspects of 
implementation* 

• Bus standards and the war be¬ 
tween IBM and the clone 
manufacturers—with critically 
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Product Focus ■ Project Management 

The Promise of 


A roundup of 10 
packages reveals project 
management software’s 
potential and its pitfalls 


Lamont Wood 


range from inexpensive shareware to 
products priced up to $10,000. 

Most project management software 
uses practices that were in circulation by 
World War I. They are, by and large, 
database programs with built-in workday 
and workweek calendars, producing 
charts that anybody who built ships in 
the Kaiser’s war would feel at home 
reading. But they also use later tech¬ 
niques—like the CPM (critical path 
method), formulated by Du Pont and 


Remington Rand Univac in the 1950s, 
and PERT (program evaluation and re¬ 
view technique) charts, developed by the 
U.S. Navy about the same 
time. 

Some programs take the 
concept even further by pro¬ 
viding a variety of features, 
like automatic resource lev¬ 
eling, a graphical interface, 
and interactive graphics dis¬ 
plays. However, no package 


Top Level 


T he concepts that underlie project 
management software have been 

around for decades. Only re- -- 

cently, however, have these con¬ 
cepts been moved to the microcomputer. 

Today, managers are increasingly em- Manager 1 

bracing project management software for 

microcomputers. Some 100 packages are 

available. Functionality ranges from the 

trivial to the overwhelming, and prices 



Phase 1 




Phase 2 


Phase 1 
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Project Management 


now available offers an ideal mix of such 
features. 

I examined a representative sampling 
of popular project management packages 
available for under $2000. I tested 10 
such packages. Due to the idiosyncratic 
nature of projects and the different tech¬ 
niques with which the packages input and 
manage information, across-the-board 
performance benchmarks would not pro¬ 
vide meaningful results, and I didn’t at¬ 
tempt any. 


Major Considerations 

Project management software isn’t for 
everyone. The types of projects that these 
packages handle best are long-range 
group efforts with a definable beginning 
and end. Project management software is 
not designed for scheduling the coverage 
of daily chores, although you could prob¬ 
ably trick some of these packages into 
doing so. An example of a suitable proj¬ 
ect commonly used by project manage¬ 
ment software vendors is the construc¬ 


Mans 

iger2 

■■ 



tion of a house. The construction of a 
nuclear submarine is a commonly used 
example of a complex project, 

The advantage to using project man¬ 
agement software is that it makes plan¬ 
ning and updating easier as a project pro¬ 
gresses. By contrast, with traditional 
paper tracking, you would need to log 
everything in and then redraw related 
charts and recalculate schedules. With 
project management software, you sim¬ 
ply log in the update information and the 
program handles the rest automatically. 

Planning and managing a project re¬ 
quires juggling tasks, resources, and 
time, and you must input relevant infor¬ 
mation for all three categories. The man¬ 
ner in which you enter this information 
varies from program to program. Tasks 
are the discrete activities into which you 
break up the project. Examples include 
pouring a foundation or framing the 
walls for a house. Resources include the 
labor, equipment, and materials needed 
for each task. 


Phase 1 







Some tasks must precede 
others, and you must define 
these relationships when you 
input project information. 
For example, you have to 
pour the foundation before 
you can frame the walls, and 
the walls must be up before 
you can start the roofing. If 
one task can start only after 
another ends, the relationship 
is categorized as finish-to- 
start. If both must start at the 
same time, then 
it’s called start-to- 
start. 

Once you’ve de¬ 
termined all the 
tasks involved to 
complete the proj¬ 
ect, it becomes ob¬ 
vious that the tasks 
follow in succes¬ 
sion and that inter- 

continued 
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Table 1: Capabilities, features, and pricing vary widely among the 10 project management programs reviewed. 


Product 

Price 

Disk format 

Language 

DOS 

version 

Minimum system requirements 
Display RAM Disk drives 

Manual 

Hard disk 
space 

fnstaPlan 1 .Q3B 

$99 

4 5V4-inch 
or 2 SYa-inch 

C 

2.11 

Mono 

512K 

2 floppy 
or hard 

1.2 M 

162-page manual; 
36-page PERT 
option guide 

MicroTrak 1,6 

$595 

2 5V4-inch 
or23Vz-inch 

C 

2.0 

Mono 

256K 3 

1 floppy 
or hard 

0.4 M 

295 pages 

Pertmaster 
Advance 2,0 

$1495 

7 5V4-inch 

c 

2.0 

Mono 

32 OK 

2 floppy 
or hard 

2.1 M 

372-page manual; 
82-page tutorial 

PMS-n 8.1 

$1295 

4 5Y4-3nch 
or 2 SYz-inch 

BASIC, C, 
assembly 

2.1 

Mono 

512K 

1 floppy, 

1 hard 

1 M 

147-page user’s 
guide; 90-page 
tutorial 

Pro Path Plus 

1.0 Level 26 

$495 

3 SVi-inch 

BASIC, 

assembly 

2.1 

Mono 

384K 

2 floppy 
or hard 

1.1 M 

267 pages 

SuperProject 
Expert 1.0 

$695 

4 SlA-inch 
or 2 3Vz-inch 

C 

2,0 

Mono 

512K 

2 floppy 
or hard 

1.4 M 

495-page manual; 
36-page 10- 
minute guide 

Time Line 3.0 

$595 

4 5V4-inch 

Modula-2 

2.0 

Mono 

470K 

Hard 

1.9 M 

300-page manual; 
8-page getting 
started booklet 

Timepiece 1.3 

$495 

7 5V4-inoh 

C 

2.0 

CGA or 
Hercules 
mono 

512K 

1 floppy, 

1 hard 

0.7 M 

276-page user’s 
guide; 76-page 
tutorial; 15-paga 
installation guide; 
14-page product 
update 

Topdown Project 
Planner 1,01 

$99 

4 SIA-inch 
and 2 SVz-inch 

0 

2,11 

CGA or 
Hercules 
mono 6 

3S4K 

2 floppy 
or hard 

0.6 M 

150 pages 

Viewpoint 3.0 

$1995 

6 5V4-inch 

C 

3.0 

CGA 

512K 

1 floppy, 

1 hard 

0.8 M 

408 pages 


1 T *= lime-scaled network diagram, G - Ganti, H ■ rflsoorc&distnbution histogram, P = PERT, W = work breakdown structure. 

2 With no resources defined. 

3 Additional 3 S 4 K bytes needed with PlotTrak option. 

* With no tasks defined. 

6 Requires optional $40 driver software. 


task relationships must be determined. 
The delay of one task may create a dom¬ 
ino effect that delays the entire project. 
Such tasks form what is called the criti¬ 
cal path. Other tasks are noncritical— 
unless they get excessively delayed. A 1- 
day delay in pouring the foundation will 
delay the project by 1 day. A 1-day delay 
in landscaping will not delay the project 
(although a 2-month delay might). The 
amount of delay a task can experience be¬ 
fore it delays the whole project is called 
its float. 

Resource planning, meanwhile, is 
complicated because resources come in 
discrete, finite quantities and also cost 
money. A carpenter, for instance, can 
work only 8 hours a day. To hold costs 
down, youTI want to schedule the car¬ 
pentry work efficiently. 


As you enter the resource information, 
some packages ask you to show whether 
each item has a fixed cost or a variable 
cost. For example, labor is a variable 
cost, since you can reduce the overall 
cost of it with efficient scheduling. But 
with fixed-cost items, like lumber, sched¬ 
uling only changes the delivery date. 
Then there's time scheduling. Project 
management software usually lets you 
define your own calendar, taking holi¬ 
days and weekends into account. The 
software then uses this calendar for 
scheduling and plotting purposes, auto¬ 
matically working around days that 
aren't workdays. Simpler packages as¬ 
sume one calendar for the whole project. 
Others let you define a calendar for each 
resource, and they let you figure in indi¬ 
vidual vacations and even downtime ex¬ 


pected due to bad weather, for example. 

Once you've input task, resource, and 
cost considerations, the software should 
schedule tasks and calculate project costs 
automatically. All the programs in this 
review have this capability. As the proj¬ 
ect proceeds, all these programs provide 
a way to update the information to show 
how long tasks really took and how much 
they actually cost. Most of the programs 
also let you show variances—the differ¬ 
ence between the plan and what actually 
happened. Some packages also let you 
specify multiple time estimates (i.e., op¬ 
timistic, pessimistic, and most likely 
time scenarios) and make projections for 
each. 

Surprisingly, one thing you don’t al¬ 
ways get is automatic resource leveling— 
the ability to schedule a project to make 


182 BYTE- NOVEMBER 1988 










PRODUCT FOCUS 
PROJECT MANAGEMENT 



Maximum capabilities 

Time 

Task 

Automatic Variance 

Printer Charts 

User 

Tasks 

Resources Calendars 

Intertask 

relationships 

scale 

prioritizing 

resource 

leveling 

tracking graphics supported 1 

Interface 

1400 2 

Limited by 
memory 

1 per 
resource 

Unlimited 

Hours to 
years 

0 

* 

Option 

• T, G, H P and 

others; P 
optional 

Lotus-type 

menus 

5000 

Limited by 
disk space 

1 per 
project 

100 preceding, 
unlimited 
succeeding 

Days to 
months 

O 

O 

• 

Option T and G 

(optional) 

Menu 

1800 

Limited by 
disk space 

1 per 
resource, 
task, and 
project 

1800 

1/80 day to 
months 

* 

• 

• 

O T, G f P, H, W, 

others 

LotusType 

menus 

3000 

192 

1 per 
project 

1500 

Days to 
months 

• 

0 

• 

Option T P G, P, H, 

others 

Menu 

500 

60 

1 per 
project 

10 preceding, 
unlimited 
succeeding 

Quarter 
hours to 
years 

o 

• 

• 

O G, P, H 

Menu 

15602 

15Q0 4 

1 per 
resource 

Unlimited 

Hours to 
years 

• 

• 

• 

• T, G, P, H. W, 

calendars 

Lotus-type 

menus 

1000 

300 

1 per 
project 

Unlimited 

Minutes to 
months 

* 

• 

• 

Option G, H, network 
diagram 

Lotus-type 

menus 

500 

Limited by 
disk space 

2 per 
project 

Unlimited 

Hours to 
years 

o 

o 

• 

• T. G. H 

Graphical 

15002 

3000 4 

1 per 
resource 

Unlimited 

Hours to 
years 

• 

• 

Q 

• T ( G, P, Hp 

others 

Graphical 

Limited by Limited by 
disk space disk space 

10 per 
project 

Unlimited 

D ays to 
years 

• 

• 

•-Yes 

• 

O-No 

Option T, G, P, H, W 

Graphical 


tasks fit available resources and time. 
Some packages with automatic resource 
leveling also let you prioritize each task 
and use that information during auto¬ 
matic resource leveling. 

While most of the programs require 
entering task relationships by typing in 
an ID number or a task name, some offer 
a graphical, point-and-shoot type of in¬ 
terface, which lets you draw connections 
on the screen using the arrow keys or a 
mouse. These packages tend to be more 
expensive, however. 

Producing Charts 

Whether scheduling is automatic or man¬ 
ual, the interaction of tasks, resources, 
and time gets complicated fast and is best 
tracked visually, A key feature of project 
management software is its ability to 


generate a variety of printouts for this 
purpose. Each program generates a vari¬ 
ety of charts that fall into the following 
broad categories: 

• Gantt charts: Designed to help manage 
shipbuilding during World War I, Gantt 
charts represent tasks as horizontal 
shaded bars that are drawn to a common 
time scale (see photo 1). Usually, there's 
one task per row, and simultaneous tasks 
appear as bars stacked on top of one an¬ 
other. The course of events, when sorted 
by date, flows from the top left to the 
lower right. The method is named for its 
inventor, Henry Laurence Gantt. 

• PERT charts: Created by the U.S. 
Navy to help in the design of the Polaris 
nuclear submarine, PERT is actually a 
technique incorporating the CPM. PERT 


charts are project network diagrams that 
put each task in a box, with lines between 
boxes showing task relationships (see 
photo 2). Relationships, not scheduling, 
are the main concern here. 

* Time-scaled network diagrams: These 
charts differ from vendor to vendor, but 
they are often the ultimate product of 
project management software, combin¬ 
ing the concepts of PERT and Gantt. 
Tasks are shown in boxes laid out accord¬ 
ing to a time scale and connected by rela¬ 
tionship lines. A heavy or double line 
usually denotes the critical path line, 

• Resource-distribution histograms: 
These graphically show the demand for a 
particular resource over time (see photo 
3). For example, you might plan to hire 
three carpenters on Wednesday, but the 

continued 
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histogram may reveal that on Wednesday 
you'll need five carpenters to handle all 
the tasks scheduled for that day, 

* Other plots: One example is a work 
breakdown structure (WBS), which ar~ 
ranges tasks graphically to present the 
structure of activities or cost accounts 
(see photo 4), These usually look like an 
organization chart. 

What follows is an evaluation of the 10 
project management programs I exam¬ 
ined (see table 1). I ran them on an IBM 
PC AT clone using a 16-MHz 80386 
CPU and Hercules monochrome graph- 
ics (except where color was mandatory) 
and running under MS-DOS 3.3,1 tested 
printing capability with a Quadram 
QuadLaser emulating a Hewlett-Packard 
LaserJet, a Qume daisy-wheel printer, or 
an Epson dot-matrix printer, as each 
package required. 

InstaPlan L03B 

This $99 package from InstaPlan Corp. 
requires two 5 U- or 3 Vi-inch floppy disk 
drives and 512K bytes of RAM. Three 
options are available: a $70 set of notepad 
utilities, a £70 facility for tracking with 
variance reporting, and an $80 PERT- 
chart generator. The review copy had the 
latter two options. While InstaPlan*s 
base price seems low, many of the other 
packages include InstaPlan's optional 
functions. A fully configured version, at 
$320, moves the program closer to the 
prices of other low-end packages, 

InstaPlan uses a command interface 
reminiscent of Lotus 1-2-3 (e.g., press¬ 
ing the Slash key brings up a command 
menu). Aside from the commands used 
for filling and editing the lists of tasks 
and resources, you can view the data as a 


PERT chart, a Gantt chart, and a 'Toad 
chart,” or resource-distribution histo¬ 
gram. 

The on-screen PERT chart is actually 
a three-tiered vertical WBS in a screen 
window (see photo 5). The task currently 
highlighted in the task list is in the mid¬ 
dle of the window, with its predecessors 
boxed above it and its successors boxed 
below it. Critical path connections ap¬ 
pear as double lines, and you can see 
more of the chart by scrolling through 
the list. The histogram highlights over¬ 
load situations, where resource demand 
exceeds supply, and you can assign sepa¬ 
rate calendars to each resource. 

After you've defined tasks and re¬ 
sources, the program assigns them to 
each other through what appears to be a 
spreadsheet—resources are displayed 
along the top, and tasks along the left 
side of the screen. At the cell where a re¬ 
source and a task intersect, you can de¬ 
fine the relationship. For example, 
where a carpenter resource and a fram¬ 
ing task intersect, you might enter Qh/d 
for 8 hours daily. Costs for each task 
group and the project total are also 
shown on this screen, and these change 
as you define relationships, 

InstaPlan includes automatic resource 
leveling, but you should use it only when 
you don't mind changing the completion 
date. You can tell this function not to 
change tasks on the critical path, or you 
can have it schedule a specified percent 
of available resources (using more than 
100 percent lets you see what adding peo¬ 
ple would do to the schedule). 

The optional tracking module lets you 
save your initial plan as a “reference 
plan,” and then you can update the work¬ 
ing version of the plan with ongoing com¬ 


pletion data, using the spreadsheet view. 
Subsequent Gantt charts will then show 
the current plot and the baseline plot of 
each task, so that problem areas will 
stand out. 

The PERT-module option prints beau¬ 
tiful charts, complete with a symbol key 
and even a “sign-off block,” as is nor¬ 
mally included in the corners of blue¬ 
prints for an approval signature. The 
charts come out lengthwise on multiple 
sheets, which you reassemble. 

The Gantt charts are equally hand¬ 
some, although the bars are so large that 
only eight tasks fit on a page. Relation¬ 
ship lines also connect the bars in the 
Gantt chart, InstaPlan covers the basics, 
but it doesn't have task prioritizing and it 
doesn't support plotters. It also doesn't 
let you specify multiple time estimates, 
but neither do most packages in this price 
range, InstaPlan's low price and its high- 
quality printer graphics make it an excel¬ 
lent choice for those who can live without 
more advanced features. 

MicroTrak 1.6 

This $595 package from SofTrak Sys¬ 
tems requires a 5 Vi-inch or 3 Vi-inch 
floppy disk drive and 256K bytes of 
RAM. To print network diagrams, how¬ 
ever, you must buy a $295 companion 
product called PlotTrak, which requires 
an additional 384K bytes of RAM. 

High-priced multiuser versions of 
MicroTrak are also offered for Unix- 
based systems and for DEC minicomput¬ 
ers, The user interface shows the mark of 
the mainframe world—it's less flexible 
than InstaPlan and other programs. You 
fill in “fields" on the screen, and when 
you've filled all of them, the program 
asks if you want to edit the screen or go 



Photo 1: A Gantt chart generated by SuperProject Expert. 


Photo 2: A typical PERT chart created with SuperProject 
Expert . 
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on to the next one. 

MicroTrak doesn’t support ASCII 
character graphics, and the time scale 
network diagrams that it produces are 
based on typewriter-style graphics that 
aren’t terribly edifying. Likewise, the 
Logic Diagram Report, a PERT chart, is 
created with equal signs, minus signs, 
and periods* Printer graphics are avail¬ 
able in the optional PlotTrak module* 

Most of the output was in the form of 
tabular reports, with rows and columns 
of information and a variety of options as 
to what subject and how much detail to 
include. The Overuse/Underuse tabular 
report seemed to fill the niche usually 
filled by a resource-distribution histo¬ 
gram. 

MicroTrak does not support automatic 
resource leveling. There is only one cal¬ 
endar for the whole project, and it’s modi¬ 
fied by simply listing the holidays* By 
contrast, other packages let you maneu¬ 
ver through an on-screen calendar grid* 

PlotTrak lets you plot Gantt and PERT 
charts using a MicroTrak schedule, and 
it supports Hewlett-Packard, Mine, Hous¬ 
ton Instrument, CalComp, and Roland 
plotters. 

MicroTrak is a program done by and 
for people who are at home in the main¬ 
frame world. Its interface, its price, and 
its all-or-nothing approach to graphics 
all reflect this. As a project management 
package, it provides hare-bones func¬ 
tionality. It has no automatic resource 
leveling, you can create only one calen¬ 
dar, and die user interface is crude. 

Timepiece U 

The interface in Timepiece is more ac¬ 
commodating. It provides menus and in¬ 
put fields that change as you go along* 


This package from Communications Dy¬ 
namics, which costs $495, requires a 
5 l i-inch floppy disk drive, a hand disk 
drive, a CGA or Hercules graphics 
display, and 512K bytes of RAM. It sup¬ 
ports on-screen graphics and graphics 
printers, and it produced handsome 
graphs on my laser printer. 

When inputting resource data in 
Timepiece, you update the default set¬ 
ting, which says, for example, “cost 
type: variable. $500 per day. hours avail¬ 
able per day: 8.” If you change “vari¬ 
able” to “fixed,” the rest of the field dis¬ 
appears, since it no longer applies* When 
defining tasks, you can assign resources 
to them as you go along, selecting them 
from a pop-up menu that shows which re¬ 
sources you previously listed* 

Alternately, you can define the project 
by drawing a network chart on-screen, 
instead of listing the factors and having 
the computer draw the chart. You start 
with a chart on the screen showing Start, 
End, and a task box in between them. 
You can name and define multiple tasks, 
listing precedence relationships as you 
proceed, and Timepiece draws them in 
as you go along. While Timepiece adds 
tasks from left to right, you can nudge 
them up and down if the screen gets 
cluttered* 

Timepiece supports only two calen¬ 
dars per project and has no automatic re¬ 
source leveling* It can do variance re¬ 
porting, but it won’t allow multiple time 
estimates. For project reporting, there 
are 19 canned report formats, with vari¬ 
ous options and levels of detail. You also 
can update the plan with percentages, 
completion dates, and actual costs, so 
you can track an ongoing project. 

Timepiece is undemanding—you don’t 


have to know much about the software to 
use it, and for that matter, you don’t have 
to know much about project manage¬ 
ment* It seems aimed at middle manag¬ 
ers who need to spend time where the ac¬ 
tual work is happening rather than 
learning software and fiddling with 
schedules, and its graphical user inter¬ 
face makes Timepiece easy to use* 

Pertmaster Advance 2*0 

If Timepiece provides a good user inter¬ 
face, Pertmaster Advance raises project 
management nearly to the level of a video 
game* This British package from Projec- 
tronix demonstrates many things a proj¬ 
ect management package should do. Not 
only does it support automatic resource 
leveling, it also has a “nudging” feature. 

At $1495, Pertmaster Advance is a se¬ 
rious system for serious users—at a seri¬ 
ous price. The program requires 320K 
bytes of RAM and two 5 %-inch floppy 
disk drives, although a hard disk drive is 
preferable. 

Pertmaster Advance supports up to 
two graphs at once in half-screen win¬ 
dows (see photo 6). If you have, say, are- 
source-distribution histogram showing 
some overload, you can place it at the 
bottom of the screen. At the top of the 
screen, you open a Gantt chart showing 
only those tasks involving the overloaded 
resource. Then you set the two graphs to 
the same time scale with the same start¬ 
ing point, so that they track each other. 

Next you can go into the Gantt chart 
and move one of die bars. This capability 
is unique among these packages—the 
software usually arranges the bars in re¬ 
sponse to your scheduling data. The 
tasks linked to that task rearrange them- 

continued 



Photo 3: A resource-distribution histogram display in 
Viewpoint * 



Photo 4; A work breakdown structure created with 
SuperProject Expert. 
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selves, and if you’ve affected the re¬ 
source demand, the histogram changes. 
So you can move bars on the Gantt chart 
back and forth until the histogram no 
longer shows a problem. 

An alternative is to trust Pertmaster 
Advance’s resource-leveling “plan fit” 
command. If there is no required finish 
date, it can make everything fit. Other¬ 
wise, the program may leave some re¬ 
sources overcommitted. 

You can assign separate calendars to 
each task and resource, and you can have 
resources and subresources. Examples 
include assigning workers to crews, 
trucks to crews, and drivers to trucks. 

Pertmaster Advance can track ongoing 
projects and show variances. It also of¬ 
fers a mix of standard reports, including 
one numerical table that shows the de¬ 
mand for each resource on each day. But 
it doesn’t let you create multiple time 
estimates. 

The program is also rather weak when 
it comes to printing. Its reports are well 
organized, but charts are limited to type¬ 
writer-style graphics unless you have a 
CalComp, Hewlett-Packard, or Houston 
Instrument plotter. 

PMS-II 8.1 

If Pertmaster Advance is for the more se¬ 
rious user, PMS-II from North American 
MICA is for the full-time, dedicated 
user—the person who sits in a shipyard 
office and does nothing but scheduling. 
This orientation is reflected in the man¬ 
ual, which assumes some training with 
the software and familiarity with the 
world of project management. It limits it¬ 
self to a general prose discussion of what 
needs to be done and how PMS-II accom¬ 
plishes it. There is, however, a separate 


on-line manual with specific directions 
on using the software. 

PMS-II requires a 514-inch or V/i- 
inch floppy disk drive, a hard disk drive, 
and 512K bytes of RAM. By itself, PMS- 
II does task and resource scheduling 
only, and it costs $1295. However, I also 
looked at six submodules, and the price 
for the entire combination is $3695. 

PMS-II’s manual is refreshingly jar¬ 
gon-free, with discussions on “loading 
your hard disk” instead of “installation 
procedures.” Even the on-screen mes¬ 
sages are less stilted, like Please be pa¬ 
tient while we figure this out. 

The six submodules define the re¬ 
source database, material delivery 
scheduling, graphics printer support, 
color plotter support, a report generator, 
and batch-processing macros for unat¬ 
tended operation. 

The material-scheduling submodule- 
unique among the packages I reviewed— 
is designed not only to let you know when 
to order things, but to help pool orders to 
get the best quantity discounts. 

You can define only one calendar per 
project. Each activity on the network dia¬ 
gram can have a text note appended to it 
recording your planning assumptions, 
interactions with contractors, or what¬ 
ever you want. The report generator in¬ 
cludes a database-type language with 
IF... THEN... ELSE logic to define re¬ 
port parameters. You can divide resource 
costs between general and administrative 
budgets. 

Amid all its features, PMS-II makes 
no effort to achieve a sophisticated user 
interface—PMS-II worries about your 
data, not about you. And for a system 
with its price tag, you’d expect automatic 
resource leveling, but it’s not there. 


Pro Path Plus 1.0 Level 26 

The main thrust of Pro Path Plus, a $495 
program from SoftCorp, seems to be to 
provide nicely formatted reports for use 
at morning progress meetings at an on¬ 
site construction office. It supplies the 
usual Gantt and PERT charts, but it also 
has reports that might be useful in a 
world inhabited by people more inter¬ 
ested in precise pieces of information 
than in pretty charts. 

Pro Path Plus uses a pop-up menu user 
interface, and it can produce reports on 
cash flow, project milestones, and ex¬ 
pected completion dates. It also gener¬ 
ates to-do lists and Gantt charts. You can 
reduce the time scale of the Gantt charts 
from yearly down to quarter-hour incre¬ 
ments, with each character representing 
15 minutes. On-screen, you can change 
the time scale by pressing the Plus or 
Minus key. 

You can also create Gantt charts with 
one of three different time lengths for 
each task: the expected time, an optimis¬ 
tic time, and a pessimistic time. From 
these three values, it predicts a fourth, 
the duration you can expect within 50 
percent accuracy, and produces a Gantt 
chart. It then prints a report with a list of 
possible completion dates for each task 
and the chance of finishing by that date. 
Printouts are limited to typewriter-style 
graphics, however. 

Pro Path Plus does automatic resource 
leveling by delaying one or more tasks as¬ 
sociated with an overloaded resource. On 
the Gantt chart, it marks the tasks it de¬ 
lays with one “r” symbol for each unit of 
time that it has delayed the task. If what 
you see on the chart confuses you, press¬ 
ing FI brings up a symbol legend. 

continued 



Photo 5: InstaPlan is less sophisticated than some other 
packages, but it's also one of the least expensive. 
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Photo 6: Pertmaster Advance lets you combine PERT charts 
and resource-distribution histograms on one screen . 
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“I brought the excitement 
back to project scheduling with a 
product that really works for you!' 


ROGER MEADE, PRESIDENT, SCITOR CORPORATION 



Project Scheduler 4. 
The difference is 
graphically clear.™ 

‘Software products claim¬ 
ing to be #1 in project 
management aren’t living 
up to their boasts. They 
have evolved by tacking 
new power features onto 
outdated versions at the 
expense of speed and 
usability. Their basic re¬ 
ports continue to be con¬ 
fusing and unreadable. 

"I challenged my devel¬ 
opment team to reverse 
this trend and build a 
totally new product with 
unmatched speed, power, 
and ease-of-use. They 
met this challenge with 
Project Scheduler 4. 


"Project Scheduler 4 
is the first PC-based pack¬ 
age that integrates high- 
resolution graphics with 
all the management tools 
you need. You understand 
more because you see 
more on the screen. At 
last, PERT and Gantt 
charts make sense. And 
responsibilities, deadlines, 
and resource bottlenecks 
are all spotted at a glance. 

“You see more on paper, 
too. Project Scheduler 4 
gives you beautiful, 
graphic reports that don’t 
require tedious cut-and- 
paste assembly. They’re 
instantly understandable. 
Not to mention simple to 


generate for impressive 
presentations. 

"Because scheduling 
is primarily a visual pro¬ 
cess, Project Scheduler 4 
uses an intuitive, graphic 
interface that gives you 
a clear view of the big 
picture. Gone are hard- 
to-remember commands 
and keystroke sequences. 
Here is the future of 
advanced productivity 
tools. 

"A project scheduler 
should help you manage 
your time, not waste it. 
Project Scheduler 4 is fast. 
In fact, it’s much faster 


than most character- 
based systems. Its tremen¬ 
dous power is provided 
with ease and elegance. 

In other words, it’s a proj¬ 
ect scheduler that really 
works for you!’ 

When your time is on 
the line, you should be 
using Project Scheduler 4. 
Can 415 570-7700 for more 
information and a free 
brochure. 


Scitor 

Corporation 
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Playing what-if games with resources 
is difficult because there is no central list 
of them—resources exist only by being 
listed under a particular task. 

Pro Path Plus is a limited package de¬ 
signed for middle-level managers, for 
whom fiddling with charts and com¬ 
puters is a secondary concern. 

SuperProject Expert 1.0 
SuperProject from Computer Associates 
International is available in high-end Ex¬ 
pert ($695) and low-end Plus ($395) ver¬ 
sions, I reviewed SuperProject Expert; 
SuperProject Plus is similar to Expert, 
but it lacks automatic resource leveling, 
probability scheduling, and graphics 
printing. 

Like Lotus 1-2-3, SuperProject Ex¬ 
pert uses the Slash key to invoke a com¬ 
mand menu. You select options, like 
what chart to display, from pop-up 
menus. You can also compile project in¬ 
formation in an “outline” screen, and 
you can switch from there to a Gantt 
chart, PERT chart, WBS, or resource- 
distribution histogram. The PERT-chart 
screen is somewhat interactive—you can 
“scroll” from one task to another with 
the arrow keys, and pertinent informa¬ 
tion for that task appears in a pop-up box. 
You can also change this information on 
the fly and thus edit the chart as you go 
along. 

Each chart's scale is changeable. This 
includes changing not only the time scale 
in a Gantt chart, but also the size of each 
task box in a PERT chart. You can reduce 
the size of the boxes until there is only 
enough room for the task ID number, 
making more of the project visible on the 
display. 

You can also specify optimistic, pessi¬ 
mistic, and likely durations and output 
them in Gantt-chart format. With this 
option, the software calculates the ex¬ 
pected duration (i.e., the optimistic, the 
pessimistic, and four times the likely du¬ 
ration, divided by 6), which it then uses 
for most other calculations. 

When tracking a project's progress, 
each task can have six different condi¬ 
tions: scheduled for the future, started 
late, in progress, interrupted, com¬ 
pleted, and finished late. The program 
does automatic resource leveling and can 
report variances. Also, you can have a 
separate calendar for the project and one 
for each resource. SuperProject Expert 
also includes a macro language that auto¬ 
mates repetitive tasks or lets you set up 
unattended batch processing. 

Printer facilities include Sideways, a 
utility that outputs charts in landscape 
mode. Charts generated using Sideways 


support graphics printing. On a laser 
printer, SuperProject Expert produced 
handsome PERT charts, but they lacked 
the accompanying symbols, legends, ti¬ 
tles, and frames produced by the other 
packages. 

Like most of the other packages, 
SuperProject Expert makes no effort to 
use a graphical interface. You enter data 
by filling out lists and fields. Other than 
that, however, there’s little else you 
could ask for amidst its barrage of op¬ 
tions and features. For the price, it’s one 
of the best deals in the group, 

lime Line 3.0 

This $595 package from Symantec re¬ 
quires a hard disk drive and 47 OK bytes 
of RAM. A $195 graphics option makes 
presentation-quality charts on Hewlett- 
Packard, Houston Instrument, and Ro¬ 
land plotters. The basic package pro¬ 
duces typewriter-style graphics. 

Time Line’s eye-appealing packaging 
gives it away: This is product manage¬ 
ment software for the mass market. The 
documentation is lucid and stocked with 
examples, the user interface is polished, 
and great attention has been paid to some 
carefully selected features, to the exclu¬ 
sion of some others. 

The program displays a network dia¬ 
gram that is a variation on the standard 
PERT chart. Time Line organizes tasks 
as “summary tasks 1 ’ composed of sub¬ 
tasks. Each summary task is in a large 
box that contains subtask boxes, and the 
summary task boxes are connected by 
precedence lines. Each subtask can also 
have tasks under it, and charts quickly 
become complicated. Projects can end up 
looking like a complicated nest of boxes 
that’s bothersome to decipher. 

Also, while Time Line does calculate 
the critical path, you can highlight only 
the boxes, not the precedence lines, on 
the critical path. To do so, you must use a 
“filter.” 

Time line does not have a time-scaled 
network diagram, but it does have a 
Gantt chart that includes coded informa¬ 
tion to the right of each task name, indi¬ 
cating whether a task is on the critical 
path or has an overscheduling problem. 
You can scroll around in the chart by 
using the arrow keys, but you can’t nudge 
the bars—they are placed according to 
the information you give in various data 
input screens. 

Time Line can also display resource- 
distribution histograms, but only in com¬ 
bination with a Gantt chart. You can 
show up to five histograms on the bottom 
of a Gantt chart, set to the same time 
scale, and you can print out these com¬ 


bined charts. Resources that are over¬ 
scheduled are highlighted. Time Line 
can also perform automatic resource 
leveling. 

The number of reports available is not 
extensive. It can do status reports, show¬ 
ing what tasks occur in a specified week 
or month; cross tab reports, showing ex¬ 
penses involved in a particular task (or 
resource) in a specified time frame; and 
resource reports, whose columns contain 
whatever data fields you specify. 

The Lotus 1-2-3—like user interface 
includes numerous shortcuts using the 
function keys. You can conveniently select 
items (like when you assign a resource to 
a task) using a variation of the point-and- 
shoot method from pop-up screens. 

The manual assumes the reader has no 
background knowledge of project man¬ 
agement, and it carefully introduces new 
concepts like critical path and fixed cost. 
There is a lengthy on-line tutorial that’s 
too simple. And when you run the pro¬ 
gram for the first time, Time Line gives 
you special “First Aid” screens that help 
you create a schedule. Also, contextual 
help screens that you can invoke with FI 
are thorough. 

Time Line uses a lot of memory and 
relies a great deal on disk swapping. The 
only time this proved to be a problem was 
when it produced a network diagram—a 
project with 50 tasks took 3 minutes, 
even on a 16-MHz 80386 machine. 

Time Line is a slick, simplified ver¬ 
sion of SuperProject Expert. Both work 
from an outline task list, but Time Line 
adds a comforting cocoon of help screens 
and tutorials. It lacks some extras, like 
multiple time estimates, a time-scaled 
network diagram, multiple calendars, 
and more extensive report formats. 

On the other hand, because of its copi¬ 
ous help features and plain-language 
documentation, it can be safely placed in 
the hands of someone who is approach¬ 
ing computer-aided software manage¬ 
ment for the first time. 

Topdown Project Planner 1*01 

Topdown Project Planner from Ajida 
Technologies is a $99 package that re¬ 
quires 384K bytes of RAM, two floppy 
disk drives, and a color graphics display. 
The program is based on a descending hi¬ 
erarchy of PERT charts, each covering 
one screen. You define the main tasks by 
placing, defining, and connecting PERT 
boxes on the initial screen, using the pro¬ 
gram’s graphical interface. Then you go 
into each box, where you start over with 
a blank screen and define the tasks that 
go into the main task. This continues for 

continued 
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"InstaPlan can help you 
drain a swamp 
before the alligators 
get out of hand." 


Introducing InstaFlan 2.0. 

InstaPlan has gained a reputation as 
the easiest project planner to use, the 
fastest to learn and the least expensive 
to own. It introduced outlining tech¬ 
nology for quick planning and pro¬ 
posal writing. Now, InstaPlan 2.0 
delivers more planning power, plus 
state-of-the-art management, docu¬ 
mentation and presentation facilities. 
With no increase in price. 

Plan With Power. 

InstaPlan 2.0 does single project, 
multiproject, open ended and dead¬ 
line scheduling. It uses individual 
resource calendars for realism. And it 
lets you evolve your plans quickly 
with Move, Copy, and Append func¬ 
tions, and a work assignment spread¬ 
sheet. 

The InstaPlan 2.0 Notepad Option 
allows you to document every activ¬ 
ity, resource and work assignment in 
your plans. It's an electronic logbook 
to keep you better organized. 

Manage With Perspective. 

If you have a team with too many 
projects and too little time, InstaPlan 
2.0 is perfect for you. 

The InstaPlan 2.0 Advanced 
Tracking Option keeps a detailed 
history of your manpower, spending 
and progress. Conventional products 
record only the latest status and forget 
the past. Whenever you want to know 
who did what, whether for last week 
or three months ago, InstaPlan will 
display a table, spreadsheet or graph 
in seconds. With this information at 
your fingertips, you can make better 
commitments, recognize troublesome 
trends and provide knowledgeable 
explanations without digging through 
piles of old printouts. 


Advanced Tracking Option incorpo¬ 
rates % progress, in-progress actuals, 
five-way earned value, full C/SSR 
reporting, manual and automatic fore¬ 
casting. Plus on-screen spreadsheets of 
actuals, work remaining, earned value 
and variances for any period of time - 
capabilities that other products simply 
don't have. 

Communicate With Clarity. 

InstaPlan's integrated Gantt-PERT dia¬ 
grams communicate better than ordinary 
charts. They show both time and se¬ 
quence clarity in page or wall sized 
formats. New report formats provide 
detailed "to do" plans for individuals for 
any time period and spreadsheets. 


Woody Liswood 
PC World* 


Purchase With Confidence. 

InstaPlan is sold with an unconditional 
30 day money back guarantee. We pro¬ 
vide excellent applications support at 
no additional charge. 
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InstaPlan Standard Product 

* 600 activity capacity (640K RAM) 

* Activity and resource outlines {WBS/OB5) 

* Individual resume*? calendars 

■ Duration and resource driven planning 

■ Resource leveling and smoothing 
- True multiproject operation 

* Gantt-PERT. tabular and resource graphs 

* Data transfer to 1-2-3™/dBase III™/Ascii 

* Users manual and tutorial 

* Extensive on-screen context sensitive help 

Advanced Tracking Option 

* Integrated with views and reports 

* In«progress entry of man hours and cost 

* Automatic forecasting using progress to date 

* Automatic history recording fit interpretation 

* % progress, earned value by task and group 

* C/SSR for activity, resource and period 

* Baseline variance for time, budget and hours 

■ Actual, remaining, earned displays by period 

* Import progress and actuals from files 
NoteFad Option 

* Windowed word processor and calculator 

* 8000 characters/note; unlimited notes/plan 

* Categorization; integration with reports 

800 - 852-7526 

RjuciHTiiTitnded Conhmjraliur: IBM PC/XT /AT/P$2 or 
compatible, MQK RAM Hard Disk- 
Printurs Supported: IBM Proprirtter & Graphics Printur, 
Epson TOMX/RX/La Okidata Flug n Plav 91 / 3 , 
Mjcroline 192/3, 292/3. Toshiba 351 and 
HF LaserJet+ ./Scries 11/DeskJet. 

*Used with PC World's permission. 


— — — — — — —— -i jira. 

k InstaPlan $99 

InstaPlan Corporation, 655 Redwood Highway, Suite 311F, 

Mill Valley CA 94941 (415) 309-1414 

□ Send me InstaPlan 2.0. $99 □ 5 1/4' disk 

□ Send InstaPlan with Tracking Option. $169 □ 3 1/2" disk 

□ Send InstaPlan with Tracking and Notepad Options. $239 
Add $6 shipping and handling. $10 Canada. £25 International. 



California Residents, add 6% Sales Tax. 

□ Send me more information on InstaPlan. 

□ Check enclosed l_i Visa □ MasterCard 
Card # 

□ American Express 
Expires: 

Signature 

Name 

Company 

Address 

Phone 

City 

State 

Zip 





Not copy protected. Site licensing avail; 
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Company Information 


Ajida Technologies, Inc, 

613 Fourth St* 

Santa Rosa, CA 95404 
(707) 545-7777 

Inquiry 952. 

Communications Dynamics 

7300 Southwest Hunziker, Suite 200 
Tigard, OR 97223 
(503)684^5151 
Inquiry 951, 

Computer Aided Management 

1318 Redwood Way, Suite 210 
Petaluma, CA 94952 
(707) 795-4100 

Inquiry 953. 

Computer Associates 
Internationa], Inc. 

2195 Fortune Dr. 

San Jose, CA 95131 
(408) 432-1727 
Inquiry 949, 

InstaPian Corp, 

655 Redwood City, Suite 311 
Mill Valley , CA 94941 
(415) 389-1414 
Inquiry 944. 


North American MICA, Inc, 

11772 Sorrento Valley Rd. 

Suite 257 

San Diego, CA 92121 
(619) 7924012 

Inquiry 947. 

Projectronix, Inc, 

4546 Ei Canuno Real, Suite 324 
Los Altos, CA 94022 
(415)966-1527 

Inquiry 946, 

SoftCorp, Inc, 

2340 State Rd. 580, Suite 244 
Clearwater, FL 34623 
(813) 799-3984 

Inquiry 948. 

SofTrak Systems, Inc, 

1574 West 1700 South, Suite 2C 

P.O. Box 16750 

Salt Lake City, UT 84116 

(801)973-9610 

Inquiry 945. 

Symantec Corp. 

10201 Torre Ave. 

Cupertino, CA 95014 
(408) 253-9600 
Inquiry 950, 


as deep as you want to go, within ordi¬ 
nary memory limitations* 

You can go into a screen mode that 
shows the boxes without any text* In this 
mode, you can see, drawn in miniature 
within the boxes, the charts for the next 
level. Perhaps mercifully, you can't see 
to the third level. 

You can assign tasks priorities, and 
automatic resource leveling is available, 
although you can't perform variance 
tracking. The latter works by delaying 
tasks with lower priorities. The manual 
suggests resolving obvious conflicts by 
assigning priorities and then letting the 
computer take over, but it warns that re¬ 
source leveling should be used with care 
because it can cause major rescheduling 
for noncritical tasks* In the real world, 
such changes can make a schedule diffi¬ 
cult to implement* Automatic resource 
leveling is still useful, however, as long 
as you make provisions for making some 


manual adjustments* 

Topdown Project Planner can combine 
two graphs on one page, like a Gantt 
chart on top of a cumulative cost chart, 
and can set both to the same time scale. 
You could also have a Gantt chart with a 
daily cost projection below it, for budget¬ 
ing purposes, or a Gantt chart with a his¬ 
togram below it, so you could spot over¬ 
loads and immediately see the source. 
Printouts are essentially screen displays 
scaled to fit a page, and they require a 
graphics printer. 

The program also lets you track prog¬ 
ress on a project, and the Gantt charts re¬ 
flect what has been done* You also can 
assign a calendar to each resource and 
append text notes to each task on-screen. 
The only thing I didn't like is that Top- 
down Project Planner limits each PERT 
chart to one screen. By contrast, other 
programs let you create charts that are 
bigger than your display* 


Viewpoint 3.0 

Viewpoint from Computer Aided Man¬ 
agement is one of the higher-priced pack¬ 
ages in the group, but it also offers the 
most features. It costs $1995, but I also 
tested its graphics printing and plotting 
option, which costs $995. The program 
requires a floppy disk drive, a hard disk 
drive, and a color monitor. 

When you start defining a project in 
Viewpoint, you see a screen with a blank 
work area and a cross-hair cursor that 
you can move with a mouse or cursor 
movement keys* The date counter in the 
comer moves forward as the cursor moves 
right, and backward as it moves left. You 
move the cursor to a likely date, press the 
Plus key on the numeric keypad, and up 
pops a window* Press T, for task, and a 
"task description window" pops up. You 
fill in the information, and a box repre¬ 
senting that task appears on-screen. 

After entering a few tasks, you assign 
precedences by drawing lines between 
the boxes. To establish a finish-to-start 
relation, you draw from the right (finish 
side) of the first box to the left (start side) 
of the other. If the new line is part of the 
critical path, the line appears in red. 

If the precedence relations (and dura¬ 
tion of the preceding tasks) indicate that a 
task should start at some time different 
than its original placement, Viewpoint 
may relocate the box after you draw the 
lines. You can also change the time scale 
to view more of the project on-screen. 
The larger the time scale, however, the 
smaller the boxes get; task names may be 
truncated beyond recognition. 

You can play with the layout of the net¬ 
work and with the task data until you get 
what you want. After you define a list of 
resources, you can assign them to tasks 
by a simple point-and-shoot method: You 
highlight the task, call up the pop-up re¬ 
source list, and highlight the resource. 

You can also ""constrain" resources 
graphically. On the resource-distribution 
histogram, you can draw a line at what¬ 
ever level you want to limit the resource 
to* You can move the line up and down as 
you go left to right, reflecting any 
changes you expect. Viewpoint then does 
resource leveling, changing the end date 
or eating up the available float to push 
tasks to a point on the time line where 
they can get the resource they need. 

The new schedule is labeled “pend¬ 
ing” until you decide to accept it. “Nega¬ 
tive float" may appear on the new sched- 
ule—meaning the software has moved 
the start of some tasks forward to level 
resources* 

The program's constrain function also 

continued 
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STATGRAPHICS 








INCOME VS SAVINGS ANALYSIS 

VIA INTERACTIVE OUTLIER REGRESSION 


INCOME VS SAVINGS ANALYSIS 

VIA INTERACTIVE OUTLIER REGRESSION 


OPPOSABLE INCOME 

00: 0,304 SE: 1.1173 T: 7.4321 

Bl: 1.0655E-3 SE: 7.4902E-4 T: 1.4225 
CORR: 0.24035 USE: 20,691 OF: 33 
POINTS DELETED: 


DISPOSABLE INCOME 

BO: 7.1962 SE: 1,1736 T: 6.1319 
Bl: 2.70O1E-3 SE: 1.0234E-3T: 2.7166 
CORR: 0,44433 MSE: 19,147 DF: 30 
POINTS DELETED: CANADA SWEDEN. U.S.A 


Select the points you want to remove from your ... Then press F6 to refit the model and 

regression model... recalculate the statistics. 


Because “Statistical Graphics” 

Is Better Than Just Statistics and Graphics 


Most of today’s PC statistical 
packages give you all the 
statistics you’ll ever need. Some 
even give you a few graphics. But 
only STATGRAPHICS from STSC 
gives you integrated statistical 
graphics in an environment you 
control. 

Unique “What If” Interactivity 

STATGRAPHICS lets you explore 
data relationships fully, 
producing higher quality, more 
timely solutions. Define your data 
and assumptions, run the 
procedure and review the results, 
modify data and assumptions 
repeatedly and take another 
look—and another. All without 
leaving the procedure or making 
permanent changes to your data. 


Integrated Statistical Graphics 

Coupled with STATGRAPHICS’ 
interactive environment are over 
50 types of graphs—traditional 
pie and barcharts, histograms, 
3-D line and surface plots, quality 
control charts, and more. All are 
integrated with the procedures 
so that they can be displayed 
instantly and modified 
repeatedly. 

Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and investigate visual trends in 
your data—trends you may have 
missed if you looked only at the 
numbers. 


Over 250 Statistical Procedures 

• Direct Lotus? and dBASE® 
interfaces 

• AN OVA and regression analysis 

• Experimental design 

• Quality control procedures 

• Multivariate techniques 

• Nonparametric methods 

• Exploratory data analysis 

• Forecasting, time series 
analysis, and more. 

STATGRAPHICS— 

The Best Way to Do Statistics! 

Put the power of STATGRAPHICS 
to work for you today—all for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 

(800) 592-0050 ext. 400 



A wide variety of graphs supported on over 100 displays, printers and 
plotters, including the new IBM PS/2™ Series. 


In Maryland, (301)984-5123; 
Internationally, (301) 984-5412. 
Telex 898085 STSC ROVE 

See us at COMDEX— 
Booth H7416 

STSC, Inc. 

2115 East Jefferson Street 
Rockville, Maryland 20852 

'Suggested retail price in U S. and Canada. 
International prices vary. Available through 
dealers and distributors worldwide, 
STATGRAPHICS, Lotus, and dBASE are 
registered trademarks of Statistical Graphics 
Corporation, Lotus Development Corporation, 
and AshtonTate, respectively. 
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prevents expenses from rising above a 
specified daily level, since you can draw 
a constraint line on the cost histogram. 

To measure a project’s progress, you 
make a “snapshot” of your original “ref¬ 
erence plan,” which thereafter appears 
as pale blue lines placed over white bars 
that represent progress. ViewPoint offers 
a full range of report options, and the 
printer-graphics option generates Gantt, 
PERT, WBS, and other project network 
charts. 


ViewPoint comes across as both fun 
and powerful—a rare combination. Un¬ 
fortunately, it’s also expensive. Many 
other packages provide most of the func¬ 
tionality for substantially less money. 

Overview 

All the packages reviewed here could 
help you manage a project with varying 
degrees of depth and sophistication. But 
many of them lack a good user interface, 
and some offer only basic project man¬ 


agement capabilities. MicroTrak, for ex¬ 
ample, does little more than the on¬ 
screen equivalent of paper modeling, 
although it’s faster than manual methods 
once you’ve entered the data. Most of the 
others make an effort to break with the 
past and make use of the computer’s 
power, like Pertmaster Advance, with its 
nudging function, and ViewPoint, with 
its ability to let you graphically build and 
interact with a network diagram on the 
screen. Topdown Project Planner and 
Timepiece have similar functions, but 
they aren’t so sophisticated. 

Another consideration is whether you 
need project management software at all. 
Ultimately, a project must be of a large 
enough scale to benefit from project 
management software. How many tasks 
should you have before project manage¬ 
ment software becomes worthwhile? The 
answer depends on the manager and the 
project. You may find the software help¬ 
ful for tracking as few as 20 tasks, if fre¬ 
quent updates are required; others may 
find manual methods easier until a proj¬ 
ect requires tracking 100 or more tasks. 

While many of these packages have 
one or two attractive features, none has 
all of them in one package. The optimal 
package would be a combination of Pert- 
master Advance and ViewPoint, which 
would involve a graphical point-and- 
shoot interface, automatic resource level¬ 
ing, and manual editing capability using 
the graphics interface. Unfortunately, 
such a program doesn’t exist. 

Of these 10 programs, which is best 
depends on your needs. If you want sup¬ 
port tools for managers who would 
otherwise keep everything in their 
heads, something like InstaPlan will do 
the job for a reasonable price. If you’re 
trying to ease the burden for someone 
who spends many long hours trying to 
squeeze the last bit of fat out of a high- 
cost project, Pertmaster Advance or 
ViewPoint would be desirable. Good 
compromises are SuperProject Expert 
and Topdown Project Planner, which of¬ 
fer much of the capability of the high-end 
packages at more reasonable prices. ■ 
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A HOLMES IN 
EVERY PORT 



All Holmes Corresopndent™ Modems are fully Hayes 
They include auto answer, auto dial, 
and use very little power. These 
features, along with a two year 
warranty and a complete software 
package make Holmes the best value 
available. 

WE'VE GOT THE MODEN 


MICROSYSTEMS. INC. 

1 -800-443-3034 
FOR YOUR LAPTOP! 
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easy 

ways to boost 
your BASIC 

PhoB.S.% PboReFtm 

Professional Basic On-Line Help 

Programming Library For PrgBas 



Announcing ProBas Version 3.0, now with 
over 335 assembly routines to really kick 
QuickBASIC and BASCOM into high gear, 
BYTE magazine calls ProBas a “Super¬ 
charger for QuickBASIC”. Thousands of 
programmers rely on ProBas to make their 
life easier and to enhance their programs 
with features like: 

• An 800-page 3-part manual 

• Full-featured windowing 

• Screen snapshots (Text & Graphics) 

• String, array, and pointer sorts 

• Lightning-fast file 110 

• Full mouse support 


ProRef provides pop-up help for the 
routines in ProBas and is an extension of 
the QuickBASIC programming environment. 
Find help on any routine with a few key¬ 
strokes or mouse clicks. Pop-up an ASCII 
chart, calculator, scan code module, box 
diagram, your own help information or 
almost any DOS program via a hot-key. 
Just $50.00! 



GREEN 


TM 


Create dazzling screens In text mode, CGA t 
EGA, VGA or Hercules graphic modes. Save 
and restore screen snapshots to arrays, 
EMS memory or files. Full featured window¬ 
ing to meet the most demanding jobs. The 
ProBas system of virtual screens allows 
you to draw full or partial screens to 
memory, and then snap them on in an 
eyebllnk. You can even create vitural 
screens far larger than the display screen. 

Sick of running out of string space? Store 
hundreds of K in numeric arrays or mega¬ 
bytes in extended or expanded memory. 
Tired of using a kludgy SHELL to DIR to 
read a directory or archive files? Scan sub¬ 
directories or .ARC files using wild-cards 
and store thousands of file names, dates, 
and times. Wish you could drag a window 
containing text or a menu around the 
screen with a mouse? It’s easy! 


Professional Screen 
Management System 


ProScreen is a full-featured screen gener 
ator/editor that will save you more design 
and coding time than you ever thought 
possible. ProScreen treats screens like a 
word processor treats text to provide com* 
plete control over characters, colors, and 
placement. Design input screens with up to 
130 fields and 19 pre-defined and 2 user- 
defined masks. Use ProBas or the includ¬ 
ed BASIC/Assembler subroutines to access 
the screens. No kludgy code generators 
here! Comes with subroutine source, exten¬ 
sive on-line help, and a 285 page manual. 
Just $99.00! 

ProMath 


ProBas gives you a complete set of 
blazingly-fast file routines. Read or write 
huge chunks of data at a clip, with file lock¬ 
ing and error handling so that you can even 
use them in subprograms. You'll never want 
to use BASIC's file i/O again! Sort data with 
lightning fast array and pointer sorts. 
Search files or arrays at assembly speeds, 
ProBas also has over 200 other essential 
services Including handy string, date, time, 
directory and array manipulation, string, 
screen and data compression, full mouse 
support, valuable equipment and input 
routines and faster replacements for most 
BASIC commands. 

Whether you are a professional or a novice, 
ProBas will boost your BASIC in ways you 
never dreamt possible. ProBas allows pro¬ 
fessionals to save time and work and lets 
novices write professional-quality programs 
quickly and easily. After all, how much is 
a few hundred hours of your time really 
worth? 

For all versions of QuickBASIC and 
BASCOM including BASCOM 6.0 for OS/2. 

Just 5135.00/ 


ProMath is a collection of over 150 high- 
level routines that provide mathematical 
functions and operations for programmers 
who often work in mathematics, science, 
or engineering. Complex variables, reai and 
complex matrices, reai and complex trigo¬ 
nometric and hyperbolic functions and their 
inverses, solution of linear equations, in¬ 
tegration, differential equations, Fast 
Fourier transforms and many other useful 
routines are provided. 

For years Fortran has been the language of 
choice for scientific and engineering ap¬ 
plications, but it lacks many of the useful 
features of QuickBASIC. ProMath con¬ 
tains most of the Fortran mathematical and 
numeric functions and allows you to easily 
translate Fortran code to BASIC or write 
new programs in BASIC while retaining For¬ 
tran’s numerical prowess. 

The ProMath manual is over 200 pages 
and provides a complete description of 
each routine, including any algorithm and 
the mathematical formula the routine uses, 
shown in standard notation. For Quick¬ 
BASIC 4 and BASCOM 6 only. Just $99.00! 


The ToolKit is a collection of assembly 
and BASIC modules that use the ProBas 
library to save you even more hours of grunt 
work. Why spend hundreds of hours re¬ 
inventing the wheel when you can Just plug 
in ToolKit modules like: 

• Menu Generators 

• Fast B-tree indexing 

• Mini-editor with word-wrap 

• Patch .EXE flies 

• Protected storage areas 

+ Julian date routines 

The ToolKit also includes clock, calendar, 
windowing, BCD math routines and much 
more, complete with BASIC source code 
and a comprehensive manual The ProBas 
ToolKit adds capabilities and helps con¬ 
serve your most valuable asset of all—time I 
Requires ProBas . Just $99.00! 


ProBas. 

TeleComm ToolKit 


The ProBas TeleComm ToolKit is a col¬ 
lection of high-level communications 
modules that you plug into your code to pro¬ 
vide popular file transfer protocols, terminal 
emulations, login scripts and baud rates up 
to 115,200 baud. You get: 

• Xmodem/M odem7/X modem-1 k 

• Ymodem (single and batch) 

• CRC-16 and Checksum 

• VT52, VT100, ANSI BBS etc. 

• Auto Dialer & data base 

• Documented BASIC source 


Why use clumsy SHELLS to complex 
terminal programs when you can plug 
just the communications routines you 
need into your code? Implement just 
the features and commands you want. 
Requires ProBas. Just $75.00! 


Our thirty day, money-back guarantee assures 
you the highest quality and our technical sup¬ 
port staff is always ready to help. Try our BBS 
at (301) 953-7738 or give us a cal! at: 



HfiMMERLY 

COMPUTER SERVICES, INC. 


8000 SANDY SPRING ROAD - LAUREL, MD 20707 
INTERNATIONAL CALLS: (301) 953-2191 

- 343-7484 


(800) 


Add S5.00 per Stem ($S 00 Canada) for shipping per order. 
Europe: $39.00 for 1st item plus $5.00 for each additional 
item. Visa, M/C, C.O.D. (US Only) checks and approved 
POs accepted. Trademarks Pro Bah, PaoRjtcir, PnoScassai 
ProMath: Hammerly Computer Services, Inc. Quick 
BASIC. BASCOM: Microsoft Carp. 
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Behold the newToshibaT1200E 

It’s easily small enough to fit 
in the average briefcase, yet its 
packed with a full megabyte of 
RAM, two 720KB 3 l k" diskette 
drives, and a variety of ports. 

It comes in either reflective 
or backlit LCD models. A full- 
size keyboard. And for a limit¬ 
ed time, it also comes with our 
exclusive version of Sprint^ 
Borland’s powerful word proc¬ 
essing software. Absolutely free. 
And because it weighs only 9.8 
pounds, it’s one of the lightest. 




IBM-compatible dual diskette 
PCs on earth. It even has remov¬ 
able, rechargable batteries, so you 
can work with it just about any¬ 
where you want. 

Those who’ve used theT1200F 
have hailed it as a small miracle. 

Because 
rarely has 
so much 
power been 
so easily 
wielded. 
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Where is it written that hard 
disk has to mean hard to carry? 

Witness the Toshiba T1200HB. 

It only takes up about one 
square foot of desk and weighs 
less than eleven pounds, but it's 
packed with all the features of our 
T1200F and comes with a single 
diskette drive and 20 megabyte 
hard disk.* 

Which means it’s big enough to 
store just about all the applica¬ 
tions you’ll ever use. All the time. 

And, like the T1200F, it has the 
convenience of Resume mode, 




which remembers your place even 
after the unit is turned off 
For more information on all 
our computers and printers, call 
1-800-457-7777 or visit one of our 
nearby Toshiba dealers. 

They’ll make a believer out 


In Touch with Tomorrow 

TOSHIBA 

Toshiba America Inc;.. Mrmatkiti Systems Division 


Circle 339 on Reader Service Card (DEALERS: 340) 
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CLEO is your SNA, BSC and Coax Gateway 



Sharing Information 

Whatever your industry, your computers 
need to share information with your 
mainframe. Or, they need to exchange 
data with other computers. In either 
case, you need a total communications 
solution. You need software, hardware 
interfaces and modems that all work 
together smoothly. You need CLEO! 

CLEO software products allow your 
computer to communicate with mini¬ 
computers and mainframes, and to 
emulate their workstations. Since 1981, 
CLEO has provided communications 
between micros, minis, and mainframes 
for the automotive, insurance, medical 
and banking industries. Today over 
78,000 CLEO users worldwide are 
running on all major computer brands. 
The greatest number of these users run 
CLEO software on IBM Personal 
Computers and NETBIOS LANs. 


Complete 

Software/Hardware Package 



Package prices 
range from $795.00 
for most stand-alone packages, up to 
$1,995 00 for the 32-user SNA gateway. 


Every CLEO package contains all the 
software and hardware accessories 
you’ll need. Your selected CLEO SNA, 
BSC, or Coax software is packaged with 
1) an internal modem card for dial-up 
applications, or 2) an interface card and 
cable for use with your existing modem, 
or 3) a Coax card for local connectivity. 
There’s no waiting for non-CLEO 
add-ons. And, you get prompt, single¬ 
source service. 


Call us today to discuss 
your application. 

CLEO Software 
1639 North Alpine Rd. 
Rockford, IL 61107 
Telex 703639 
FAX 815/397-6535 

Headquarters: 

USA: 1-800/233-2536 

Illinois: 1-800/422-2536 
International: 815/397-8110 

Sales and Distribution: 

Benelux: 31 (0) 33-948888 
Canada, East: 800/361-3185 
Canada. West: 800/361-1210 
Canada, Montreal: 514/737-3631 
Colombia, S.A.: 12172266 
Denmark: 02 94 81 19 
England: (0993) 776543 
France: 146861136 
Italy: (0331) 634 562 
Mexico City: 596-5539 
Sweden: 468311780 


CLEO 



CLEO and 3780PIus are registered trademarks of CLEO Software. IBM is a registered trademark of International Business Machines Corporation, 





















System Review 


^ SX Appeal 



Compaq’s 386s is the 
first of a new generation 
of microcomputers 
that implement Intel’s 
low-cost 80386SX 


Jeff Holtzman 


O ne of the most exciting devel¬ 
opments in microcomputers 
this year has been the intro¬ 
duction of the 80386SX 
microprocessor, which promises 80386 
performance and software compatibility 
at AT prices. Compaq’s 386s is the first 
personal computer built around this new 
chip. It’s the harbinger of a new class of 
machines that’s destined to become the 
entry point for 80386-level computing 
and eventually replace the AT as the mid¬ 
range microcomputer of choice. 

The Compaq 386s has a small foot¬ 
print, is lightweight, and packs a lot of 
power. But while the 386s’s design takes 
full advantage of the SX chip’s potential, 
the machine’s relatively high price puts it 
in competition with more powerful 
80386 systems. 

Compaq offers the 386s in three con¬ 
figurations. The Model 1 ($3799) has 1 


megabyte of memory, a 5!4-inch floppy 
disk drive, a 101-key enhanced key¬ 
board, and a 140-watt power supply. The 
Model 20 ($4499) adds a 20-megabyte, 
29-millisecond, 3-to-l interleave en- 
hanced-small-device-interface hard disk 
drive. The Model 40 ($5199) offers a 40- 
megabyte, 29-ms, 1 -to-1 interleave ESDI 
hard disk drive. 

All models come with hard/floppy 
disk controllers, serial and parallel 
ports, a mouse port, and a 16-bit VGA- 
compatible video adapter on the mother¬ 
board. The 386s also includes Compaq’s 
Expanded Memory Management soft¬ 
ware (CEMM), a disk cache, a RAM 
disk, and other utility programs. DOS 
(version 3.31) and OS/2 (version 1.0) are 
extra-cost options, however. 

The motherboard has four 16-bit AT 
expansion slots and one proprietary 16- 
bit memory-expansion slot that holds up 
to 13 megabytes of RAM. Color and 
monochrome analog VGA monitors, tape 
backups, and a multitude of other options 
are also available. All models come with 
a 1-year warranty and carry FCC Class B 
certification. 

I tested a Model 40 with 1.2-megabyte 
5 % -inch and 1.44-megabyte 3 Vi-inch 
floppy disk drives, a 40-megabyte hard 
disk drive, a 40-megabyte Irwin Magnet¬ 
ics tape backup with backup software 
that runs under both DOS and OS/2, 5 
megabytes of RAM, an 80387SX math 
coprocessor, and a color VGA monitor. 
This brought the cost of my system to 
$10,740. 

Internal Affairs 

Getting inside the 386s is easy; the cover 
is held on with three thumbscrews. It 
must have been a challenge for Compaq’s 
engineers to fit everything into the nar¬ 
row (15-inch) chassis. As the photo on 
page 198 shows, they did so by using 
some unusually shaped components and 
by arranging them efficiently. 

The front of the chassis provides open- 

continued 
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ings for two one-third-height drives and 
one half-height storage device. Directly 
behind these are spaces for two 3V6-inch 
internal drives. All drives mount in a 
separate subchassis; together, the power 
supply and the drive chassis occupy 
about 60 percent of the width of the case. 
Unfortunately, there is no reset switch. 
An LED lights up when power is on; an¬ 
other indicates hard disk drive activity. 

Next to the drive chassis is a slot for 
Compaq’s proprietary memory card, 
which also contains a VGA feature con¬ 
nector. There’s no video circuitry on the 
memory card, however; it merely pro¬ 
vides a path for signals from the mother¬ 
board and an additional sandwich card 
mounted above it. 

As with Compaq’s 80386-based ma¬ 
chines, the memory slot operates at 
microprocessor speed (16 MHz), not ex¬ 
pansion-bus speed (8 MHz). Both 1- 
megabyte and 4-megabyte expansion 
boards are available. Each is expandable 
by adding 1- or 4-megabyte modules, to a 
maximum of 13 megabytes of memory. 
You can add even more memory by using 
the regular expansion slots, but this will 
decrease system performance. 


The motherboard, which measures 11 
inches wide by 13 inches deep, is built 
almost entirely from surface-mount 
components and has an extremely clean 
look. More than half of it is obscured by 
the drive-bay subchassis, but most im¬ 
portant things are easy to get at, in¬ 
cluding the CPU, ROM, and math copro¬ 
cessor sockets and two system-config¬ 
uration DIP switches. Unfortunately, a 
third DIP switch that specifies the 
amount of installed memory is partially 
obscured by the drive bays and memory 
card; they have to be removed to access 
the switch. 

A chassis lock on the rear of the chas¬ 
sis doesn’t provide an electrical key¬ 
board interlock, as most AT compatibles 
do. However, an optional password fea¬ 
ture performs the same function. 

Run Time 

The 386s’s high-caliber documentation 
makes getting up and running easy, and 
the best part of Compaq’s documentation 
is affixed to the chassis: two metallic 
labels that show the location of the major 
system components and the DIP-switch 
settings. If your machine gets separated 


from its manuals, you’ll still have no 
trouble setting it up. 

The 386s also comes with an opera¬ 
tions guide that contains Getting Started, 
Technical Overview, and User Program 
Reference booklets. The latter includes 
information on CEMM, CACHE, and 
VDISK. Compaq also sells two technical 
reference guides—one for the VGA sub¬ 
system and one for the 386s itself. Both 
contain in-depth descriptions of topics 
such as block diagrams, timing dia¬ 
grams, and BIOS functions. 

The setup process involves a bit more 
switch-flipping than do AT compatibles. 
Three DIP switches indicate the presence 
of the math coprocessor, boot speed, 
monitor type, optional power-on pass¬ 
word, amount of memory, and so on. 
The switches also let you disable the on¬ 
board controllers (e.g., video, disk, and 
I/O ports) in case a fault develops on the 
motherboard or an expansion board re¬ 
quires it. 

A conventional RAM-based setup pro¬ 
gram lets you specify items such as time 
and date, hard disk type, NumLock key 
boot state, the power-on password, and 
network server mode. In the network 
server mode, the machine boots only 
from the hard disk, and the keyboard re¬ 
mains inactive until you enter a pass¬ 
word. The machine stores the password 
in CMOS RAM. 

Compaq has taken an innovative ap¬ 
proach to providing compatibility with 
software designed to run at slower 
speeds. You can use MODE.COM to set 
the machine’s speed to any value be¬ 
tween 1 (slow) and 50 (fast). The values 
that correspond to different PC speeds 
are listed in the technical reference 
guide. 

Actual clock speed doesn’t change; 
the expansion bus continues to operate at 
8 MHz with one wait state. But the ma¬ 
chine’s refresh timing changes, increas¬ 
ing as the speed selected decreases to 
effectively lengthen the time each in¬ 
struction takes to execute. 

The 386s keyboard has an excellent 
feel and is the best I’ve tested. It provides 
the “dicky” tactile feedback of the IBM 
Enhanced keyboard, but it’s not so noisy. 

Compatibility Testing 
I had no trouble installing and using a 
Hayes 2400-bit-per-second internal 
modem (Model 2400b) and a Microsoft 
Serial mouse. I also had no trouble in¬ 
stalling and running DESQview 2.01 
(with QEMM), 386MAX 2.36, Word¬ 
Star Professional 4.0, a beta version of 
WordStar Professional 5.0, Turbo Pascal 

continued 
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Compaq 386s 

APP UGATI ON- LEVE L PERFORMANCE 


WORD PROCESSING 


XyWrlte III+3.52 

Med/Large 

Load (large) 

:13 

Word count 

:04/:27 

Search/replace 

:06/:26 

End ot document 

:02/:l5 

Block moves 

:1G/:10 

Spelling check 

:t1/1:22 

Microsoft Word 4,0 


Forward delete 

: IS 

Aldus PageMaker 1,0s 


Load document 

:10 

Change/Bold 

;32 

Align right 

:24 

Cut 10 pages 

:21 

Place graphic 

:04 

Print to fife 

2:29 

□ Index: 

2,24 

SPREADSHEET 


Lotus 1-2-3 2,01 


Block copy 

:04 

Recalc 

:02 

Load Monte Carlo 

:15 

Recalc Monte Carlo 

06 

Load riargeS 

:04 

Recalc rlarge3 

:01 

Recafc G oak seek 

:04 

Microsoft Excel 2.0 


Fill right 

;07 

Undo fill 

2:34 

Recalc 

:02 

Load rlarge3 

:26 

Recalc rlarge3 

:02 


□ index: 2,15 


DATABASE 


dPA$£ llf+ 1,1 


Copy 

1:17 

Index 

:06 

List 

100 

Append 

2:11 

Delete 

:02 

Pack 

1:41 

Count 

:G5 

Sort 

1:01 

□ Index: 

2.06 

SCIENTIFIC/ENGINEERING 


AutoCAD 2.52 


Load SoftWest 

:57 

Regen SoftWest 

:45 

Load StPaute 

:12 

Regen StPauls 

:07 

Hide/redraw 

14:56 

STATA1.5 


Graphics 

:32 

ANQVA 

:13 

Math CAD 2,6 


JFS 800 pts. 

:19 

FFT/1FFT 1024 pis. 

:20 

□ Index: 

3.01 

COMPILERS 


Microsoft C 5,0 


XLisp compile 

5:01 

Turbo Pascal 4.0 


Pascal S commie 

:05 


□ Index; 2.05 


All times are In minutes;seconds. Indexes show relative performance; (or all indexes, an IBM PC AT=1 . 



IBM PS/2 Model 80-071 10.9 


Compaq386/16 10,4 


IBM PC AT 5 


11,5 



Wbrd 

Processing 


Spreadsheet 


Database 


□ 

□ 

□ 


Scientific/ 

Engineering 

Comp tiers 


□ 

□ 


^Cumulative applications index. Graphs are 
based on indexes ai left and show relative 
performance. 
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Compaq 386s 


CPU 


DISK I/O 


VIDEO 


Matrix 

6,69 

Hard Seek 3 


Text 


String Move 


Outer track 

3,32 

ModeO 

4.63 

Byte-wide 

52.46 

Inner track 

3,33 

Model 

4,63 

Word-wide: 


Half platter 

9,92 

Mode 2 

4.61 

Odd-bnd. 

44.27 

Full platter 

9.97 

Mode 3 

4.61 

Evarvbnd, 

26.25 

Average 

6,63 

Mode 7 

N/A 

Doubleword-wide: 


DOS Seek 


Graphics 


Odd-bnd. 

29.41 

1 -sector 

14.37 

CGA: 


Even-bnd. 

19,7 

32-sector 

24.61 

Mode 4 

2,47 

Sieve 

36,10 

File I/O* 


ModeS 

2,49 

Sort 

30.79 

Seek 

0.13 

Mode 6 

2.62 



Read 

0.64 

EGA: 


□ Index: 

1.86 

Write 

0.99 

Models 

4.36 



t-megabyte 


Mode 14 

4,76 

FLOATING POINT 


Write 

4,70 

Mode 15 

N/A 

Math 

11.17 

Read 

3.59 

Mode 16 

4,74 

Error 2 

O.OOE-tOO 



VGA: 


Slnefx) 

3.23 

□ Index: 

1.78 

Mode 18 

4,98 

Error 

2.GQE—09 



Mode 19 

2.69 

e* 

3.49 





Error 

1.00E-09 



□ Index; 

1,87 

□ Index; 

5.03 



CONVENTIONAL 






BENCHMARKS 


1 All ti mes are in seconds. Figures were generated using the BOB&'8Q86 and 

LINPACK 

242.66 

80386 versions (1.1) of Small-C. 



Livermore Loops 5 


a The errors for Floating Poinl indicate the difference between expected and 

fM FLOPS) 

0J2 

actual values, correct to 10 digits or rounded to 2 digits. 


^itii L.V/1 wj 

nbruKtrira flUR P S DU 


3 Times reported by the Hard Seek and DOS Seek are for multiple seek 

Ul Kl y&LUl IB \wi%j u j.uj 


operations (number of seeks performed currently set to 100). 


(Dhry/sec) 

3553.00 


* Read and write times tor Fie I/O are in seconds per 64K bytes. 

6 For the Livermore Loops and Dhrystone tests only, higher numbers mean 
faster performance. 


IBM PS/2 Model 80-071 
Compaq 386/16 
IBM PC AT 


cpu o 

FPU □ 

Disk I/O G 

video □ 


For a full description of all the benchmarks, see J 'lnfroducing Ihe New BYTE Benchmarks," June BYTE. 
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Compaq Deskpro 386s Model 40 


Company 

Compaq Computer Corp. 

20555 FM 149 
Houston, TX 77070 
(713) 370-0670 

Components 

Processor: 16-MHz80386SX; optional 
80387SX math coprocessor 
Memory: 1 megabyte of static-column 
RAM, expandable to 13 megabytes in 
proprietary slot 

Mass storage: 1.2-megabyte 5V4-inch 
floppy disk drive; 40-megabyte ESDI hard 
disk drive 

Display: On-board VGA adapter; 
optional monitors 
Keyboard: 101-key enhanced 
I/O interfaces: RS-232C (9-pin), parallel 
(25-pin), and mouse (PS/2-style DIN) 
ports; four 16-bit AT expansion slots; 
one 16-bit proprietary memory slot 

Size 

6x15x16 inches; 28 pounds 

Software 

Diagnostics test; system setup; ROM 
version; disk cache; RAM disk; CEMM 
software 

Options 

16-MHZ80387SX: $799 
1-megabyte memory-expansion board: 
$799 

4-megabyte memory-expansion board: 
$2999 

1 -megabyte memory module: $799 
4-megabyte memory module: $2999 
1.2-megabyte 5V4-inch floppy disk 
drive: $275 

360K-byte 5V4-inch floppy disk drive: 
$225 

1.44-megabyte 3V2-inch floppy disk 
drive: $245 

110-megabyte hard disk drive: $3499 
135-megabyte tape backup: $1999 
40-megabyte tape backup. $799 
Serial/parallel adapter: $149 
VGA color monitor: $699 
VGA monochrome monitor: $255 
MS-DOS 3.3 and BASIC. $120 
OS/2 1.0: $325 

Technical Reference Guide: $149 

Documentation 

40-page Getting Started; 60-page 
Technical Overview; 80-page User 
Program Reference 

Price 

Model 40: $5199 
System as reviewed: $10,740 

Inquiry 883. 
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4.0, Microsoft BASIC 6.0, Lotus 1-2-3 
version 2.01, VP-Planner 1.0, Profes¬ 
sional CED 1.01a, Brooklyn Bridge 
1.30, DeskLink 2.21, AutoCAD 9.0, 
AutoSketch enhanced version 1.01, Ex¬ 
cel 2.0, PageMaker 3.0, and Smartcom 
III. 

I did experience a problem with Com¬ 
paq’s OS/2 version 1.0B rev. B and the 
internal modem I’d installed. After in¬ 
stalling OS/2, I received an error mes¬ 
sage stating that C0M1 did not install 
because The device adapter could not 
be located. I removed the modem and 
reinstalled OS/2 without any problems. 
And when I also reinstalled the modem, 
I was unable to reproduce the problem. 

Unlike some non-IBM versions of 
OS/2, you see the Program Selector 
screen when you boot the installation 
disk; this lets you choose either a DOS 
prompt, an OS/2 prompt, or a separate 
installation program. This program 
copies files from the floppy disk to the 
hard disk and lets you create a custom 
configuration for your system. 

Also, Compaq’s OS/2 puts about three 
dozen files in your root directory and di¬ 
vides the remainder among two sub¬ 
directories: \0S2 and \0S2.000. Unfortu¬ 
nately, like IBM’s version of OS/2, 
Compaq’s OS/2 doesn’t include a dual¬ 
boot option. After installing the operat¬ 
ing system on your hard disk, you must 
boot from a floppy disk to run DOS. 

The only other distinguishing feature 
of Compaq’s OS/2 is a configuration 
program that gives you a menu-based 
means of setting up the CONFIG.SYS 
file. The advantage is that you needn’t 
switch into real mode to edit the file. 
(OS/2 does not come with a protected- 
mode editor—not even a protected-mode 
version of EDLIN.) 

I also installed version 2.1 of Win¬ 
dows/386. Windows itself ran fine, as 
did applications including Excel 2.0 and 
PageMaker 3.0. However, I couldn’t get 
Microsoft’s extended memory driver, 
HIMEM.SYS, to run. According to 
Microsoft, the driver incorrectly identi¬ 
fied the 386s as using the PS/2 method of 
switching address line A20; consequent¬ 
ly, it detected no extended memory. 

A version of HIMEM.SYS provided 
with an updated version of Windows/286 
ran fine, providing an extra 58K bytes of 
memory. Microsoft is working to correct 
the fault with Windows/386, and a fix 
should be available by the time you read 
this review. 

Architectural Details 

Compaq built most of the 386s around 
AT standards, including the expansion 


bus, direct-memory-access controllers, 
real-time clock, memory refresh, inter¬ 
rupt control, and keyboard controller. 
One interesting addition is a fail-safe 
timer that an advanced operating system 
(OS/2 or Unix, for example) can use to 
generate regular interrupts that prevent 
an errant program from hogging or lock¬ 
ing up the system. Another timer is used 
in a one-shot mode to extend the refresh- 
request signal. This decreases system 
throughput, as discussed in conjunction 
with the mode speed command above. A 
BIOS function also allows programmed 
speed setting. 

The memory system uses Compaq’s 
page-mode architecture with no static 
RAM cache. Access to locations in a sin¬ 
gle 2K-byte page occurs with zero wait 
states; access to a location outside the 
current page occurs with two wait states. 
On the average, approximately 60 per¬ 
cent of memory accesses in the 386s oc¬ 
cur outside the current page, resulting in 
an average of 0.8 wait states per memory 
access, according to Compaq. 

The motherboard contains 1 megabyte 
of memory, of which 640K bytes is nor¬ 
mally mapped to the first 640K bytes of 
CPU address space and the remaining 
384K bytes is mapped to the top of the 
16-megabyte address space. You can also 
configure the system to allocate only 
256K or 512K bytes of memory begin¬ 
ning at 0000 hexadecimal; in each case, 
the remainder (768K and 512K bytes, re¬ 
spectively) is mapped to the top of the ad¬ 
dress space. 

Whatever the base memory (256K, 
512K, or 640K bytes), you can map 
down the upper 128K bytes of unused 
memory from FOEOOOh to OOEOOOh 
(i.e., 0000:E000), where it can run a 
write-protected copy of the ROM BIOS, 
the VGA BIOS, or both. Compaq also 
provides a special BIOS function for 
moving ROM contents. In addition, the 
location of the 128K-byte block of mem¬ 
ory depends on the state of a special reg¬ 
ister that’s accessible at I/O port address 
878h or at memory address 80CO()000h. 
Two bits in that register specify where 
the RAM is to reside and whether it’s 
write-protected. 

A Promise Fulfilled? 

Does the 386s meet the promise of high 
performance at low cost? The answer, 
unfortunately, is not simple. 

In terms of raw CPU performance, the 
386s simply doesn’t hold up to the per¬ 
formance attained by most of the 16- 
MHz 80386-based machines that BYTE 
has tested. Overall, the Deskpro 386/16 

continued 
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The most influential 
laser printer in history. 


The Laser Printer 
that Created 
the Future 

(n 1984 when we 
introduced what we now 
fondly call the "LaserJet 
Printer Classic", people 
wondered if it would selL It 
was "different". It was a 
breakthrough. 

In the days before laser 
printers, the standard for 
external correspondence was 
printing that matched a 
typewriter font. Mixed text 
and graphics reports could 
only be done "cut and paste". 
Printing was noisy and slow. 

You had three options. 
You could either get a fast 
printer. Or a quiet printer. 
Or a letter quality primer. 

So when HP's LaserJet 
Printer appeared, it changed 
the world. 


Setting a New Standard 

HPs LaserJet Printer 
offered speed, quietness and 
quality in one machine. 

Dealers took notice. So 
did software developers. The 
LaserJet Printer’s ability to 
print multiple fonts, produce 
graphics, and shade areas, 
inspired software developers 
to incorporate these new 
features into their packages. 

The press was intrigued. In 
February 1987, Hewlett- 
Packard's LaserJet Printer 
lined up with the IBM PC, 
Lotus 1-2-3, and Apple 
Macintosh on Personal 
Computing's list of "10 Most 
Significant Personal Computer 
Products of All Time." 


While I^aserJet Printer 
sales continued to grow, the 
product development team 
was busy looking for ways to 
enhance the primer to better 
meet customer needs. 


Advancing the 
Standard of Excellence 

In March 1987, Hewlett- 
Packard introduced the new 
LaserJet Scries 11 Printer. 
What could customers expect 
from the new printer? 
Everything they liked about 
the "Classic" plus improved 
ease of use, font flexibility, 
paper management, and add¬ 
on memory. All in a lighter- 
weight unit that cost less than 
the original. 

"We’d been listening dosely 
to our customers all along”, 
says Tom Old, customer 
satisfaction Q/A manager. 
"Maybe that’s why Hewlett- 
Packard leads the industry in 
meeting people’s needs for 
laser printing." 
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we never stop 
asking ^ 




This page was created using WordPerfect 5.0 software. 


The HP LaserJet Series II Printer. 


The laser printer that’s 
influenced the entire printer 
industry can help you be more 
influential, too. The HP LaserJet 
Series II Printer is today's over¬ 
whelming choice for simple 
word processing, integrated 
text and graphics, and 
desktop publishing. 

You can begin producing 
impressive documents right 


from the start because the HP 
LaserJet Series II Printer works 
with all popular PCs and more 
than 600 PC software packages. 

To see the HP LaserJet 
Series II Printer in action, call 
1-800-752-0900, ext. 900E, for 
your nearest Hewlett-Packard 
dealer. You’ll be more than influ¬ 
enced. You’ll be convinced. 
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Computers For 
The Blind 

Talking computers give 
blind and visually 
impaired people access 
to electronic 
information. The 
question is how and 
how much? 

The answers can be 
found in “The Second 
Beginner’s Guide to 
Personal Computers for 
the Blind and Visually 
Impaired” published by 
the National Braille 
Press. This 
comprehensive book 
contains a Buyer’s 
Guide to talking 
microcomputers and 
large print display 
processors. More 
importantly it includes 
reviews, written by 
blind users, of software 
that works with 
speech. 

This invaluable 
resource book offers 
details on training 
programs in computer 
applications for the 
blind, and other useful 
information on how to 
buy and use special 
equipment. 

Send orders to: 
National Braille Press Inc. 
88 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 

$12.95 far braille or cassette, $H.95 for 
print. {$3 extra for UPS shining) 

NtJP is a nonprofit braille printing and 
publishing house. 


REVIEW 
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attains a CPU index of 2.20; the 386s, at 
1.86, attains about 85 percent of the 
386/16’s raw computing horsepower. 

The two machines performed nearly 
identically in the String Move tests, 
which indicates that raw memory 
throughput is not degraded by the 16-bit 
386SX. But the 386s provided about 73 
percent of the performance of Compaq’s 
DeskPro 386/16 in the Sieve and Sort 
tests and about 79 percent in the Matrix 
test. The 20 percent to 25 percent differ¬ 
ence in performance in the Sieve, Sort, 
and Matrix tests indicates that the 386SX 
simply can’t keep up computationally 
with the 80386. 

The Floating Point tests reveal that the 
386s’s lack of a 32-bit interface between 
the CPU and the FPU is a definite hin¬ 
drance to math performance. The 386s 
exceeds only 80386 PCs with 80287 co¬ 
processors—Compaq’s early 386/16 
models, for example. Machines with 
80387s (such as the IBM PS/2 Model 80, 
Compaq’s other 80386 systems, and the 
Dell System 310) easily beat the 386s. 

Disk performance is another story. 
The 386s does well here and in video 
performance because the lack of a 32-bit 
data bus isn’t a disadvantage. The 386s’s 
ESDI hard disk drive achieved a BYTE 
index of 1.78, which easily surpassed the 
Deskpro 386/16, the 16-MHz and 20- 
MHz versions of the Mode! 80, and sev¬ 
eral other machines, including a prepro¬ 
duction version of IBM’s PS/2 Model 70. 

Video performance was also impres¬ 
sive. The unit’s built-in 16-bit VGA 
adapter achieves an index of 1*87, which 
surpasses Compaq’s 386/16 by a large 
margin and is just slightly slower than the 
16-MHz Model 80. Most of the 386s’s 
speed advantage is in text mode; in 
graphics mode, the Model 80 was about 
15 percent faster, and the Deskpro 
386/16 was about 2 percent faster. 

Faster 80386 machines leave the 386s 
in the dust. The 25-MHz Deskpro, for 
example, achieves nearly twice the video 
performance. Because the width and 
speed of the two machines’ expansion 
buses are identical, the raw speed with 
which the CPU processes video data is 
the determining factor here. 

The real test, of course, is applica¬ 
tions, and in this area the 386s is well 
above AT levels and solidly in the run¬ 
ning with the 16-MHz 80386 machines. 
At 11.51, the 386s has an overall applica¬ 
tion index that’s more than twice that of 
an AT, and it edges out Compaq’s Desk- 
pro 386/16 and the 16-MHz Model 80. 
The 20-MHz 80286-based Dell 220 with 
2 megabytes of RAM and the 20-MHz 
Model 80 came in just above the 386s. 


The 386s’s application index is also 
well above that of high-performance 
ATs, such as the five machines reviewed 
in the July BYTE. The highest-perform¬ 
ing member of that group, the Amdek 
System 286/A, achieved an overall appli¬ 
cation index of 9.8. 

Reaching a Compromise 

The 386s is a solid-performing machine 
that provides compatibility with 80386 
software and proves that, with proper 
system design, the 8Q386SX is a good 
platform for demanding applications. 

Not surprisingly, the 386s is not a ma¬ 
chine for those demanding the utmost in 
performance. The fast disk and video 
subsystems help overcome the limita¬ 
tions of the 16-bit data bus, which re¬ 
stricts CPU and FPU performance, but 
the 386s doesn’t support the Weitek math 
coprocessor, it has only four expansion 
slots, and the 140-watt power supply 
seems underpowered. The power supply 
in my review unit, which included only a 
memory card and a Hayes modem, ran 
uncomfortably hot to the touch. 

It’s hard to figure Compaq’s pricing 
structure. For example, a 386s with 1 
megabyte of memory, a 40-megabyte 
hard disk drive, and a color VGA monitor 
costs $5898. By contrast, the Deskpro 
386/16 costs $7797—almost $2000 more, 
although it performs roughly the same. 
At the other end of the scale, a 12-MHz 
80286-based Compaq costs $5497. For a 
$400 difference, why buy the 80286? 

The bottom line is that you can buy 
faster machines for considerably less 
money from competing manufacturers. 
A comparable Dell System 310, for ex¬ 
ample, costs $4299, has a full 32-bit bus, 
and outperforms the 386s in all catego¬ 
ries. Even Dell’s new System 220, which 
sports a 20-MHz 80286, performs com¬ 
parably. And while the Dell System 220 
can’t run 80386 software, at $3199 it 
costs about half as much as the 386s. 

The 386s is important: It’s the first 
machine to use the 80386SX chip, and it 
proves that the 80386SX is a viable com¬ 
puting engine. It’s the first entry in a new 
class of machines and a new category of 
computing power. Unfortunately, the 
386s costs too much. The company that 
can build a quality 80386SX system and 
sell it at a competitive price will walk 
away with the market. ■ 


Jeff Holtzman owns Publishing Con¬ 
cepts, a firm that specializes in evalua¬ 
tion, verification, and documentation of 
high-technology products. He lives in 
Ann Arbor , Michigan. You can reach him 
on BIX c/o "editors, " 
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The more you look into 386 compatibles, the more 
you realize that well thought-out design innovations 
(that really work) are few and far between, 

That's why our engineers set out to design the 
GV-386. They realized they could unlock more of the 
chip's potential, if oniy they could speed up data retrieval 
without affecting system reliability. 

INNER POWER 

Here’s how they did it: a high-speed RAM cache 
circuit—a full 64 K of superfast 
memory-that puts your most fre¬ 
quently accessed data right at your 
fingertips. If you're ever involved in 
processing complex databases, long 
spreadsheets, or detailed engineer¬ 
ing drawings, you'll seethe value of 
this innovation in a second...literally. 

Best of all, the cache circuit 
actually makes the GV-386 more reli¬ 
able than other high-speed machines, 
by sparing integrated circuits from 
harsh overloading, 


OurBBSisGn-line24 hours. 

Gall The Soft Stop at 918-252-9137. 

Prices subject to change 
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GV-386 

Specifications 


□ Available with 16MHz 
or 20MHz CPU 

□ Zero Wait States 

□ 64K Cache (keyboard 
enabled) 

□ 1MB RAM on-board, 
expandable to 4MB 

□ Socketed for 80287 or 
80387 

□ I/O Bus runs at 8MHz for 
hardware compatibility 

□ Six 16-bit slots: 1\vo 8-bit 
slots 

□ Price: 20MHz systems start 
at $2,750:16MHz systems 
as low as $2,375 


QUALITY THROUGHOUT 

Of course, our most important criterion when 
designing our super compatible wasn’t speed-it was 
quality. Tdke a look inside the GV-386 and you'll see it 
everywhere: from the highest quality components avail¬ 
able to the intelligent use of special CMOS RAM to store 
system set-up information. On the outside, the fit and 
finish of the GV-386 would make Big Blue green. Even the 
user’s manual has impressed users and reviewers alike. 

We'd like to tell you more about 
what went into the GV-386. Give us a 
call and we 11 give you the whole story. 
Well also tell you about our exclusive 
30-Day Compatibility Guarantee, our 
full One-Year Warranty and our toll- 
free support service. 

The GV-386 from PC Designs. 
With design innovations this 
advanced, at this price, it's an 
open and shut case. 



PC El 


Call us now at 1-800-32-BIT PC 

(BOO-322-4872) 

2™ N. Hemlock Circle, Broken Arrow. OK 74012 
•918-BB550 [Fax: 918 25l -7057) 

19 Rector Street. Suite 2705 New York. NY 10006 
* 212-5 3 4-72 S0l Fax: 212-797-397^ 
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FLEXSCAN 9070S, PC Hi-Res 
That Looks Like a Million. 



MAJJACrw _ 

it!; 'V 



1024 dots X 768 lines Graphics (Non-interlace) 
AutoCAD 


The FLEXSCAN 9070 Multiple Scan 
monitor is of course compatible with 
other multi-scans, but includes 
improvements that will give you the 
professional edge which is the mark 
of a good investment. 

You can extend your multi-scan range 
from 20kHz to 50kHz in practical terms. 
This means that, at the 48-50 kHz 
range, you can make use of PC 
CAD/CAE capabilities at a resolution 
of up to 1024 dots X 768 lines. 

The FLEXSCAN 9070 takes advantage 
of non-interlace high resolution signal 
as high as 1024 X 768 to provide you 
with a flicker free display at much 
brightness. You can also use the 
9070 with IBM PS/2 or VGA 
compatible boards at a high resolution 
mode like 800x600 and 1024x768 
(non-interlace). 

The FLEXSCAN 9070 provides a 
16-inch screen, large enough for 
CAD/CAE and 3-D projections, yet 
small enough to fit comfortably into 
your home work space. 



Come see us at COMDEX 
Booth #H8324 


Also, for your convenience, all 
controls and switches, including the 
alternate video input, are located 
within easy reach on the front panel. 
The FLEXSCAN 9070 is compatible 
with a wide range of IBM, Apple, and 
other products, allow you to use 
all of today s popular programs—at 
a resolution that looks like a million. 


FLEXSCAN 

MODEL 9070S 

• IBM VGAIPS/2), 8514/A, PGC, EGA 
compatible and CAD/CAE use. 

• Apple Mac. II and SuperMac Spectrum 
compatible 

• Max. 1280 dots x 800 lines high resolution 

• 1024 dots X 768 lines display on 

Non-Interlace signal delivers flicker-free 
high-res graphics 

• 20kHz to 50kHz horizontal scan automatic 
adjustment. 50Hz to 80Hz vertical scan 
automatic adjustment 

• 16 inch, 0.31mm dot pitch and newly 
developed XF(Extended Field) Gun to 
obtain both brightness and sharp focus. 

• Front mounted controls including the input 
signal select switch between 2 video input. 

• Selecting white or Amber displays colored 
application in shades of gray or amber 

• Tilt-Swivel stand standard 


NANAO* 

NANAO USA CORPORATION 

23510 TELO AVE.,SUITE 5 TORRANCE, CA 90505 
PHONE (213) 325-5202 FAX (213) 530-1679 


Specifications are subject to change without notice. 


AWI, Macintosh H are registered trademarks cit Apote Computers *ne ARTIST ARTIST t Plus. ARTIST 10. ARTIST 1000 a>« liadamaiks at Control Systems me IBM, «► 
PC. XT. AT Mid PS/? we registered trademarks of International Business Machines Corporation SuperMac • a trademark ot ScoerVac Technology SuperEGA HiRea 
SuperVGA end SuperVGA I4A» are trademarks oI Genoa System Corporation Ochrj Designer VGA Ochid Designer VGA-? TmboEGA and TmtioVGA are trademarks a I 
Orchid Technology IVeda* VGA Professional Card Paradise VGA Pkis Card end Auloemtch EGA are liadematks ot Paradise Systems. Inc Paradse Systams Is a 
registered Vedemerk at Paradise Systams Inc VEGA Oetuua end VEGA VGA are trademarks at Video seven Inc Metheua is a registered trademark of Metheus Corporabo 
imagraph is s trademark at myograph Corporation AutoCAD is a registered trademark of Autodesk Inc OEM ta 8 registered trademark ot Digital Research Inc Lotus and 
1-2-3 are registered trademark* ot Lotus Development Corporation StgmaVGA and SigmaEGA are trademarks at Sigma desgns. Inc FLEXSCAN is a trademark ot NANAO 
CORPORATION NANAO is a registered trademark ert NANAO CORPORATION 
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System Review 


ALR Improves 
on a Winner 



The FlexCache 25386 
breaks the speed record 
with its 25-MHz 80386 
and enhanced caching 
system 


Mark L. Van Name 


A dvanced Logic Research has 
once again claimed the PC per¬ 
formance lead with its Flex- 
Cache 25386. The new ma¬ 
chine is based on the same proprietary 
FlexCache architecture that ALR used in 
its top-performing FlexCache 20386 
(June BYTE). This architecture com¬ 
bines a high-speed cache of static RAM 
(SRAM) with dual memory and I/O 
buses to let the 80386 CPU run without 
wait states 95 percent of the time. 

The 25386 differs from the earlier 
20386, however, in the size, speed, and 
management of its cache. The 20386 uses 
the Intel 82385 cache controller chip to 
manage a 32K-byte cache of 35-nanosec- 
ond SRAM. The 25386 has a larger 64K- 
byte cache of faster 25-ns SRAM. It also 
replaces the 82385 with ALR’s propri¬ 
etary Extended Emulation 82385 cache 
system, which provides several perfor¬ 


mance improvements. The 25386 also 
uses faster 60-ns dynamic RAM in place 
of the 80-ns DRAM in the 20386. 

All this adds up to record-breaking 
performance for the FlexCache 25386, 
But the 25386*s high performance does 
not come cheap. It is available in two ver¬ 
sions, the $9499 Model 150 and the 
$12,499 Model 300, which differ only in 
the size (150 and 300 megabytes, respec¬ 
tively) and speed of their hard disk 
drives. Both models include the 25-MHz 
80386, the 64K-byte cache, 2 megabytes 
of memory, a socket for either a 25-MHz 
or a 20-MHz Intel 80387 math copro¬ 
cessor, a 1.2-megabyte 514-inch floppy 
disk drive, ALR’s 16-bit VGA card, an 
enbanced-smal 1-device-interface (ESDI) 
controller and hard disk drive, one paral¬ 
lel port, one RS-232C serial port, and a 
keyboard that follows the layout of the 
IBM Enhanced AT layout. The only soft¬ 
ware that I received was ALR’s Flex¬ 
Cache 386 Setup Utilities disk. 

Of course, to use the 25386 you also 
need a monitor and some operating-sys¬ 
tem software. My evaluation unit came 
with MS-DOS/GWBASIC 3.3, as well as 
a 25-MHz 80387 and a 1.44-megabyte 
3 Vi-inch floppy disk drive. ALR does 
not currently sell a monitor, so I used an 
IBM 8514 analog VGA monitor with the 
system. 

Not counting the price of the monitor, 
the evaluation unit cost $14,798. Toss in 
another $600—the street price for a rea¬ 
sonable VGA monitor—and you end up 
with a healthy $15,398. 

As high as that is, it is still not as ex¬ 
pensive as a comparable Compaq 
386/25, The Compaq 386/25 Model 300 
costs $13,299, which is $800 more than 
the 25386 Model 300; the 386/25 also 
has only 1 megabyte of slower DRAM 
and a smaller and slower cache. 

ALR also offers two 25-MHz systems 
with almost the same performance as the 
FlexCache 25386 and at much cheaper 
prices: its desktop 25386 DT Model R66 

continued 
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ALR IMPROVES ON A WINNER 


ALB FI#<Cach* 25386 


Company 

Advanced Logic Research, Inc, 

9401 Jeronimo 
Irvine, CA 92718 
{800) 444 4257 

Components 

Processor: 25-MHz32-bit Intel 80386: 
socket for 25-MHz or 20-MHz Intel 80387 
coprocessor 

Memory: 2 megabytes of 32-bit, 60-ns 
DRAM, expandable on the FlexMem card 
to 14 megabytes; 64K bytes of 25-ns 
SRAM; 128K bytes of BIOS ROM 
Mass storage: 1.2-megabyte 5%-inch 
floppy disk drive; 1.44-megabyte 3 Vi-inch 
floppy diskdrive; 150-megabyte hard 
disk drive (Model 150) or 300-megabyte 
hard disk drive {Model 300) 

Display: ALR 16-bit VGA board; no 
monitors currently available from ALR 
Keyboard: 101 keys in IBM Enhanced 
keyboard layout 

I/O interfaces: One RS-232C serial port 
with DB-9 connector: one DB-25 parallel 
port; one VGA monitor port with DB-15 
connector; one 32-bit expansion slot for 
the FlexMem memory-expansion card; 
one 8-bit expansion slot; six 8-/16-bit 
expansion slots 

Size 

7Yz x 17 x 26 inches; 80-100 pounds 

Software 

FlexCache 386 Setup Utilities disk, 
version 4.2, with diagnostics tests, system 
setup, SETSPEED program, and other 
utilities: VGA Card Utilities disk 

Options 

1 -megabyte memory module: $1049 
4-megabyte memory module: $2995 
360K-byte 5Y4-inch floppy disk drive; 
$205 

1.2-megabyte 5V4-inch floppy disk 
drive: $225 

1.44-megabyte 3V2-inch floppy disk 
drive: $225 

20-M Hz 80387 coprocessor: $1199 
25-MHz 80387 coprocessor: $1899 
150-megabyte hard disk drive: $2499 
300-megabyte hard disk drive: $3999 
ALR EGA card: $349 
ALR 16-bit VGA card: $399 
MS-DOS/GWBAS 1C 3.3: $175 
SCO Xenix 386 V.3: $695 

Documentation 

FlexCache 25386 User f s Manual; VGA 
Card User's Guide: VGA Card Software 
Manual 

Price 

Model 150: $9499 
Model 300: $12,499 
System as reviewed: $14,798 

Inquiry 885. 


and Model 100, These systems have only 
1 megabyte of DRAM and smaller, 
slower hard disk drives, but at $6490 and 
$6990, respectively, they’re in a price 
range that more of us can handle. 

Improving the FlexCache 
Architecture 

Nearly all of today’s fastest 80386-based 
systems use the Intel 82385 cache con¬ 
troller. The 25386 breaks from this 
group by using ALR’s new proprietary 
cache controller, the Extended Emula¬ 
tion 82385 cache system. 

ALR based this new cache system on 
the Intel 82385 cache controller, but it 
has added several improvements and has 
implemented the whole thing with a 
group of chips on the 25386’s mother¬ 
board. Many of these improvements are 
very small, but a few are worth mention¬ 
ing here. 

One improvement affects how the 
2538&S cache system maintains cache 
‘‘coherency”—the consistency of cache 
data with the corresponding DRAM lo¬ 
cations, When a direct-memory-access 
(DMA) write changes a memory location 
whose contents are in the cache, the Intel 
82385 cache controller marks that cache 
data as invalid, so that subsequent ac¬ 
cesses to it will force the system to read 
the data from the DRAM. The 25386*$ 
cache system, on the other hand, updates 
the cache data on DMA writes, thereby 
maintaining cache coherency. 

Another big improvement is that the 
25386*s cache system runs parallel with 
main memory, so that it does not add a 
wait state when there is a cache miss. The 
82385 imposes an additional wait-state 
penalty for each cache miss. 

The 25386 hedges its performance bet 
further by using expensive but fast 60-ns 
main memory, in contrast to Compaq’s 
100-ns memory. 

All this DRAM sits on a proprietary 
32-bit bus. The 25386 also contains a 
standard 8-MHz AT-style bus that sup¬ 
ports standard AT expansion cards. 

Tops in Performance 

The result of these architectural im¬ 
provements? The 25386 flat-out beat 
every other 80386-based system that 
BYTE has benchmarked, including a 
preproduction Compaq Deskpro 386/25. 
Of course, the 25386 beat Compaq's 
386/20 by a 40 percent margin in the 
CPU low-level test, as well as by smaller 
margins in the Floating Point and Disk 
I/O low-level tests. It also had a slight 
edge overall in the application perfor¬ 
mance tests. 

The only deficiency appears in the 


Video Text and Database test results. 
The original benchmark tests were run 
with the IBM 8514 monitor. In those 
tests, the 25386 was over 2 l h times 
slower than the Compaq 386/20. When 
BYTE reran the tests with the 25386 
using the Compaq Video Graphics Color 
Monitor Model 420, the 25386 was only 
20 percent slower than the Compaq 
386/20,1 attribute this change in perfor¬ 
mance to the interaction between the 
ALR VGA card and the IBM 8514 moni¬ 
tor, The ALR VGA card also appears to 
be optimized for graphics display rather 
than for text. An ALR spokesperson said 
that the company would investigate this 
discrepancy. 

A Few Glitches 

Speed is no good, of course, if you can't 
run your favorite programs and install 
your favorite expansion cards. 

The 25386 is very good about hard¬ 
ware compatibility. While the 20386 
runs its AT-style expansion bus at 10 
MHz, a speed that could cause problems 
for older expansion boards, the 25386 
uses a standard 8-MHz AT-style bus. I 
installed an Everex Evercom II 2400-bit- 
per-second internal modem and an Intel 
Above Board/AT expanded-memory 
board, as well as a Microsoft Serial 
Mouse, and all ran without a hitch. 

The news is not quite so good on the 
software side. The 25386 ran almost all 
the software I tried, including Borland’s 
Quattra 1.0, Reflex 1,14, SideKick Plus 
t.OOA, SuperKey 1.16A, Turbo C 1.0, 
and Turbo Pascal 4.0; Digitalk’s Small¬ 
talk/V 1.2; Kermit 2,30; MicroPro’s 
WordStar 3.3 and 4.0; Microsoft’s PC 
Paintbrush 2.0, Windows/386 version 
2.0, and Word 4.0; Norton Utilities 
3.00; Quarterdeck Office Systems’ 
DESQview 2.0, with its Quarterdeck 
Expanded Memory Manager 386 version 
1.10; and Symantec’s Q&A l.L 

During my software tests, however, I 
ran into three problems. The first in¬ 
volved a copy-protected Lotus 1-2-3 ver¬ 
sion 2.0. I could not get 1-2-3 to recog¬ 
nize the key disk, even when I slowed the 
system to its 8-MHz-equivalent compati¬ 
bility speed. It is no surprise that 1-2-3 
did not recognize the key disk when the 
25386 was at full speed, for the 80386’s 
high speed messes up 1-2-3’s copy-pro¬ 
tection scheme. Most 80386-based sys¬ 
tems handle this problem either by slow¬ 
ing the system automatically when a 
program reads data from a floppy disk or 
by letting you slow the system manually 
from the keyboard. 

An ALR spokesperson said that the 

continued 
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ALR FlexCache 25386 


APPLICATION-LEVEL PERFORMANCE 



ALR FlexCache 25386 


21.2 


WORD PROCESSING 
XyWttte III +3.52 

Load (large) 

Word count 
Search/replace 
End of document 
Block moves 
Spelling check 
Microsoft Word 4.0 
Forward delete 
Aldus PageMaker 1.0a 
Load document 
Change/bold 
Align right 
Cut 10 pages 
Place graphic 
Print to file 


Med./Large 

:11 

: 02/:12 

:03/:13 

01/08 

:08/:08 

:05/:37 

:10 


02 

15 

12 

11 

02 

11 


DATABASE 
dBASE 111+ 1.1 


□ Index: 

SPREADSHEET 
Lotus 1-2-3 2.01 

Block copy 
Recalc 

Load Monte Carlo 
Recalc Monte Carlo 
Load rlarge3 
Recalc rlarge3 
Recalc Goal-seek 
Microsoft Excel 2.0 
Fill right 
Undo fill 
Recalc 
Load rlarge3 
Recalc rlarge3 


4.41 


02 

01 

08 

03 

02 

01 

02 

03 

08 

01 

13 

01 


Copy 

:33 

Index 

:05 

List 

1:08 

Append 

1:19 

Delete 

:02 

Pack 

1:11 

Count 

:03 

Sort 

:46 

□ Index: 

2.83 

ENGINEERING/SCIENTIFIC 


AutoCAD 2.52 


Load SoftWest 

.27 

Regen SoftWest 

:21 

Load StPauls 

:06 

Regen StPauls 

:04 

Hide/redraw 

7:02 

STATA1.5 


Graphics 

:19 

ANOVA 

:09 

MathCAD 2.0 


IFS 800 pts. 

:09 

FFT/IFFT 1024 pts. 

.09 

□ Index: 

5.80 

COMPILERS 


Microsoft C 5.0 


XLisp compile 

2:29 

Turbo Pascal 4.0 


Pascal S compile 

:03 


21.2 

0 


Compaq 386/20 17.9 


□ 


IBM PS/2 Model 80-111 13.2 


0 


IBM PC AT 5 




Word i—^ 
Processing LJ 

Spreadsheet □ 

Database □ 

Scientific/ |—. 
Engineering LJ 

Compilers □ 


□ Index: 


□ Index: 


4.08 


4.13 


All times are in minutes:seconds Indexes show relative performance; for all indexes, an 8-MHz IBM PC AT-1 


■Cumulative applications index Graphs are 
based on indexes at left and show relative 
performance. 


LOW-LEVEL PERFORMANCE 1 


ALR FlexCache 25386 


CPU 


DISK I/O 


VIDEO 


Matrix 

2.60 

Hard Seek 3 


Text 


String Move 


Outer track 

1.64 

ModeO 

4.67 

Byte-wide 

16.20 

Inner track 

3.33 

Model 

4.63 

Word-wide: 


Half platter 

6.67 

Mode 2 

4.56 

Odd-bnd. 

21.97 

Full platter 

8.35 

Mode 3 

4.56 

Even-bnd. 

8.13 

Average 

5.00 

Mode 7 

N/A 

Doubleword-wide: 


DOS Seek 


Graphics 


Odd-bnd. 

15.93 

1-sector 

6.93 

CGA: 


Even-bnd. 

4.03 

32-sector 

15.35 

Mode 4 

1.12 

Sieve 

14.02 

File I/O 4 


Mode 5 

1.12 

Sort 

10.50 

SqqK 

0.06 

Mode 6 

1.19 



Read 

0.49 

EGA. 


□ Index: 

5.07 

Write 

0.78 

Mode 13 

2.58 



1-megabyte 


Mode 14 

2.75 

FLOATING POINT 


Write 

2.91 

Mode 15 

N/A 

Math 

4.90 

Read 

2.92 

Mode 16 

2.75 

Error 2 




VGA: 


Slne(x) 

1.54 

□ Index: 

2.74 

Mode 18 

2.86 

Error 




Mode 19 

1.17 

e* 

1.81 



Hercules 

N/A 

Error 







□ Index: 


□ Index: 


2.57 


10.55 


N/A = Not supported by graphics adapter. 

1 All times are in seconds. Figures were generated using the 8088/8086 
and 80386 versions (1.1) of Small-C. 

2 The errors for Floating Point indicate the difference between expected and 
actual values, correct to 10 digits or rounded to 2 digits. 

3 Times reported by the Hard Seek and DOS Seek are for multiple seek 
operations (number of seeks performed currently set to 100). 

4 Read and write times for File I/O are in seconds per 64K bytes 

5 For the Livermore Loops and Dhrystone tests only, higher numbers mean 
faster performance. 


CONVENTIONAL 

BENCHMARKS 

UNPACK 135.01 

Livermore Loops 5 
(M FLOPS) 0.19 

Dhrystone (MS C 5.0) 
(Dhry/sec) 8417.00 


Compaq 386/20 


IBM PS/2 Model 80-111 


IBM PC AT 


CPU 
FPU 
Disk I/O 
Video 


□ 

□ 

□ 

□ 


For a full descnption of all the benchmarks, see “Introducing the New BYTE Benchmarks," June BYTE. 
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problem was probably due to the way the 
system implemented the compatibility 
speed, and that ALR uses a different 
technique in the current production ma¬ 
chines to slow the 25386 automatically 
any time it uses a floppy disk drive. The 
spokesperson said that the same version 
of 1-2-3 ran without flaws on those 
systems. 

My other two problems were subtle 
ones involving the interaction of the MS- 
DOS FDISK program and my system's 
300-megabyte hard disk drive. I hung the 
system every time 1 tried to create a 32- 
megabyte logical drive in the last 48 
megabytes of the disk. Also, every time I 
created logical drives and left FDISK, 
the system would reboot to the C>: 
prompt and then hang while it continu¬ 
ously tried to read drive A. At that point I 
had to shut the system down and then 
turn it back on. 

I was able to work around the first 
problem by dividing the remaining disk 
space into two partitions that were both 
smaller than 32 megabytes, but I had no 
solution to the second difficulty. An 
ALR spokesperson said that the company 
would investigate these problems. 

Disk Space to Burn 

A 300-megabyte hard disk drive like the 
one on my evaluation unit really makes 
you aware of the MS-DOS 32-megabyte 
logical drive limit: I had logical drives C 
through L. 

My evaluation unit’s hard disk drive 
was a Maxtor Model XT-4380E, which 
has 380 megabytes of unformatted space 
that reduces to 300.7 megabytes when 
you format it. It had an average access 
time of 16 milliseconds. The hard disk 
controller was a Western Digital ESDI 
board that runs with 1-to-l interleaving 
and includes a 16K-byte buffer for full- 
track buffering. 

The 25386 contains another drive bay 
that can handle one full-height or two 
half-height Scinch devices. For exam¬ 
ple, you could put a second 300-mega- 
byte drive in that bay, bringing the sys¬ 
tem up to 600 megabytes of hard disk 
space. 

Even with the Toshiba 1,2-megabyte 
514-inch floppy disk drive and the TEAC 
1.44-megabyte 3^-inch floppy disk 
drive in my unit, there was room for one 
more half-height 514-inch storage de¬ 
vice. ALR offers a 150-megabyte 14-inch 
streaming tape drive that would fit nicely 
into that slot. 

The Box Itself 

As you might imagine, any machine that 
can handle ail these storage devices has 


to be big, and the 25386 certainly is. It is 
over an inch thicker, 5 inches longer, and 
an inch deeper than a standard IBM PC 
AT. It is also heavy; my unit weighed 
nearly 80 pounds, and it can run to al¬ 
most 100 pounds when it’s fully loaded. 
Fortunately, the 25386 is not intended to 
sit on your desk. It stands upright on the 
floor. 

While its size and weight may at first 
be daunting, the 25386 is easy to open. 
You just loosen two thumbscrews on the 
rear of the system to remove a side panel. 

Once you’re inside, you can see the 
25386’s eight full-length expansion 
slots: one 32-bit, one 8-bit, and six 8-/16- 
bit slots. The 32-bit slot looks like two 
AT-style slots, one in front of the other, 
and you can use the two connectors only 
for ALR’s FlexMem 32-bit expansion 
card. 

In my evaluation unit, the FlexMem 
card filled the 32-bit slot, and the VGA, 
ESDI controller, and multifunction flop¬ 
py disk drive controller and seriai/paral- 
lel port card were in three of the 8-/16-bit 
slots. There were still four empty slots, 
so the system has plenty of room for 
growth. 

The 16-bit VGA card is a Western Dig¬ 
ital M-length card based on Paradise’s 
PVGA chips. It is hardware-compatible 
with IBM’s VGA standard. It also offers 
an extended graphics mode with 800- by 
600-pi xel graphics resolution that will 
work on a multi frequency monitor—but 
not on a standard analog VGA monitor. 
There was a slight problem with this 
card: During the video benchmarks, the 
screen display had a light pattern of 
speckles. Replacing the video card and 
BIOS ROMs did not correct the problem. 
An ALR spokesperson could not explain 
why the problem occurred but said the 
company would investigate. 

The motherboard is ALR’s own. It 
measures about 1334 by 12 inches. It is 
not the same motherboard that ALR used 
in the 20386; the company has rede¬ 
signed and improved it since that earlier 
system. The motherboard in the review 
unit contained 154 chips, including the 
80386, an 80387, and 1 megabyte of 
DRAM in 36 256K-bit chips. Many of 
the chips are fairly standard parts, such 
as the Chips & Technologies DMA con¬ 
troller and Phoenix’s keyboard control¬ 
ler and ROM BIOS (version 1.10 03). A 
large group of new chips in the upper 
front of the board provides the Extended 
Emulation cache system. 

The system’s standard 2 megabytes of 
memory is split between the 1 megabyte 
that is standard on the motherboard and 

continued 
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Look at DOS. It tanks hack at you. 

It makes you do all the work. 
You need the Norton Commander 



Sea this user-defined menu. 

It runs your favorite programs and 
routines at a keystroke. 



View two directories—from one or 
tun disks—at once. 

And move your files around quickly, 



Full down a menu for quick 
easy Oitess to the fud power and 
features of the program. 



Want a tree view? Just pop 
up a window You can scroll mouse 
or Speed Search for directories. 



To see your files, pick a 
directory on the left and see the 
contents on the right 



Remember your last 15 commands? 

Our Command History’ does. 
Take your pick and run them again. 



View your dBA SE* H or III data 
without having to run dBASE. 
It’s as dose as a key stoke. 



Another keystroke shows Lotus R 
1-2-3* or Symphony v pies — with¬ 
out running 1-2-3 or Symphony. 



See DOS run like you’ve never seen it before. Like you won’t see it run with any 
other DOS enhancement shell. See version 2.0 of the Norton Commander™ — 
a dramatically advanced version of the program Infoworld called "tops in its 
class... a new level of convenience for MS/DOS users!’ 'Die new Norton 
Commander combines the functions of a hard disk manager with all the 
features you need to support and enhance the DOS command line. Yet it’s 
flexible enough to get out of your way when you don’t need to see it. 

Novice or expert you’ll want to see your dealer 
right away. And see how fast DOS can run. 


Norton- a 


COMPUTING 
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duced Backspace key, in the older AT 
style. It has the nice feature that you can 
swap the functions of the Control and 
Caps Lock keys by changing a DIP 
switch on its back. ALR even includes an 
alternate set of correctly sized Control 
and Caps Lock keys* 

The only standard software that I re¬ 
ceived with the 25386 was ALR's Setup 
Utilities disk. It contains such things as a 
system setup program, a speed change 
program, a low-level disk formatter, and 
system diagnostics, as well as several 
other utilities. 

The standard documentation is the 
FlexCache 25386's User's Manual. This 
manual is full of useful technical detail, 
but once you leave the first two chapters 
you need to know a fair amount of com¬ 
puter terminology to keep reading. It's 
great for the experienced user, but not 
too useful for the novice. Of course, not 
a lot of novices are likely to start out on a 
$15,000 system. 

When You Need Help 

The 25386, like other ALR systems, 
comes with a 1-year parts and labor war¬ 
ranty. You can also buy from I to 3 years 
of extended warranty service, but it’s not 
cheap; one extra year costs $725 for the 
Model 150 and $935 for the Model 300. 
An ALR spokesperson said that ALR is 
now finalizing its plans to offer on-site 
service nationwide through another 
company. 

You also get unlimited telephone sup¬ 
port from ALR. The support people with 
whom I spoke were still learning the de¬ 
tails of the recently announced 25386, 
but they were all knowledgeable and 
eager to help. My only complaints about 
ALR's support are that you have to make 
a toll call and, in my experience, sit on 
hold for about 5 minutes before you get to 
talk to a support technician. 

Top of the Heap 

ALR still needs to wring out a few com¬ 
patibility problems, which it seems to be 
doing* Otherwise, the 25386 is a solid 
system that offers plenty of expansion 
space and more disk storage than most of 
us will need for some time. 

It's the fastest 80386-based system 
available today, so if you want the top 
performer, shop no further* As a bonus, 
it's not even the most expensive 25-MHz 
system—nevertheless, it is only for those 
willing to pay for top performance. ■ 


Mark L Van Name is a freelance writer 
and computer consultant living in Dur¬ 
ham , North Carolina. He can be reached 
on BIX do 11 editors. ” 


the basic 1-megabyte FlexMem card. 
You can expand the 25386's memory to a 
maximum of 14 megabytes by adding up 
to three 1-megabyte or 4-megabyte 
daughtercard memory modules to the 
FlexMem card. 

You can install either a 20-MHz or a 
25-MHz 80387 by setting a a DIP switch. 
There is no socket for a Weitek math co¬ 
processor, but ALR left solder positions 
around the 80387 socket to support a 
Weitek socket in the future. 


Also, while all the DRAM in my eval¬ 
uation unit was in 256K-bit chips, ALR 
has left enough room and solder positions 
around all the memory chips to support 
1-megabit DRAM chips in the future. 

The Rest of the System 
The 25386's keyboard is an ME 101 
Maxi-Switch model from EECO* It uses 
the basic IBM Enhanced keyboard lay¬ 
out, but it differs from that standard by 
having the backslash key next to a re- 
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EPSON 

(w.'MartonWVJ* Protection P1an> 


EQUITY II PLUS 

• 1.2 Meg Floppy 

• 40 Meg Hard Disk 

• 640K Ram 

• Serial/Parallel/C/C 

• 80286 CPU 

• Monochrome Monitor ' 

• Graphic Card * 

• MS DOS 

• GW Basic « 

In order to provide the best service, 
EPSON EQUITY is 
exclusively sold on location. 


EQUITY 1+ 

► 360K Floppy 

» 20 Meg Hard Disk 

• 640K Ram 

► Serial/Parallel Port 

► Monochrome Card 

* Monochrome Monitor 

* MS DOS 

• GW Basic 


«1295 
EQUITY 111+ 

80286 CPU 6 8 12 MHz 
1.2 MEG Floppy 
40 MEG Hard Disk 
DOS 3.2 Mono Monitor 
& Graphic Card 

S2195 



Everex 

Step 286 - 12 & 16 MHz 
1 Meg RAM 
Set up utility in ROM 
S/P, C/C 

Enhanced keyboard 
1.2 MB floppy 
DOS/BASIC 


scan for 
your 

configuration 


Everex 

Step 386-20 MHz & 16 MHz 
256K cache of very high speed RAM 
2 Meg RAM, expandable to 16 Meg 
S/P. C/C 

Enhanced keyboard 
1.2 MB floppy 
DOS/BASIC 


Call! 


camPAa. 

386 S 40 Meg.3995 

386 130 meg/20 MHz 6295 

286 40 meg.2395 

386 110 meg/25 MHz.7495 

386 60 meg/20 MHz 5295 

Portable III 40 meg/12 MHz.4195 

CARD & MONITOR EXTRA 


PS/2 model 30/20 meg.1775 

PS/2 model 50/20 meg.2595 

PS/2 model 60/40 meg.3395 

PS/2 model 60/71 meg.4100 

PS/2 model 80/40 meg.4595 

PS/2 model 80/115 meg 6295 


LAPTOP 

Toshiba S100-40 .4695 

Toshiba 3200-40.3595 

Toshiba 3100-20 .Call 

Toshiba 1000 .Call 

NEC Multispeed .1295 

NEC Multispeed EL.1595 

EPSON LT. Call 


CITIZEN TOSHIBA PRINCETON GRAPHICS AMDEK PC MOUSE IRWIN & ARCHIVE 
WF STflPK OKIDATA NEC SONY HAYES MICROSOFT MICE TAPE BACK 

EVEREX WYSE ACER SAMSUNG LOGITECH TAXAN 

GOLD STAR HITACHI HOUSTON INSTRUMENTS CALCOMP MITSUBISHI MAGNOVOX 


Macintosh 

Mac-SE/20 Meg.2595 

Mac-11/40 Meg.3795 

ARCHE RIVAL 386 

10/20 MHz, 1.2 floppy, 2 MB RAM 
Monochrome. S3100 

SOFTWARE 

Microsoft Word . 239 

Word Perfect 5.0. 249 

Lotus 1-2-3. 297 

dBase 111+. 385 

AND MANY, MANY MORE! 


SPECIALS 
of the Month 

Microsoft Mouse.$109 

Microsoft Excel.$299 

Aldus Pagemaker .... $479 


AST 


AST 386 model 340 . 

4395 

AST 286 model 80. 

1595 

AST 286 model 120. 

Call 

AST 286 model 140. 

2595 

CARD & MONITOR EXTRA 



EPSON* 

PRINTERS 

Epson FX850/1050 .. $ 379/535 
Epson LQ850/1050 . $ 559/785 
Epson LQ500/2500 $ 359/895 

Epson LX800/EX800 . $ 199/445 
Epson LQ2550 . $970 

CITIZEN 

PRINTER 

180D/15E. $ 179/385 

MSP210/45. $ 299/439 

MSP50/55 . $ 399/509 

Tribute 124/224 $ 425/645 

OverTune/Lazer. $1459 

HP LASER Jet II.1750 


WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx 

3% charge on VISA, MC & 5% on American Express 

COMPUTERLANE 


HOURS: 
M-S 9-6 


CORPORATE ACCOUNTS WELCOME 
CALL FOR VOLUME DISCOUNTS 
CONSULTANTS CALL FOR PRICING 


1 - 800 - 526-3482 (Outside CA) 

(818) 884-8644 (In CA) 

(818) 884-8253 (FAX) 


22107 ROSCOE BLVD. 
CANOGA PARK 

% BLOCK W. OF TOPANGA 

CA 91304 


Prices subject to change without notice 


Compaq is a Registered Trademark of Compaq 

IBM is a Registered Trademark of International Business Machines 
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VTI-55 SYSTEM 


□ 8028612 MHz 

□ 1 MB RAM 

□ 1.2 MB Floppy Drive 

□ 30 MB Hard Disk (28 ms) 
with NCL Controller 

□ 2 Serial 1 Parallel 


PORTABLE CASE 

9’ Dual Amber Monitor 
200 W Rawer Supply 
9” Dual Amber Monitor 
150 W Rawer Supply 


LCD CASE 

640 x 200 Dots 


Clock Calender 




□ 101 Enhance Keyboard 

□ ATI EGA Wonder Card 

□ EGA Monitor 

□ MS-DOS 3.3, GW Basic 

$1799 

MONO SYSTEM $1499 


CALL FOR QUANTITY PRICE 


Tel: (213) 265-09CK 
Tech: (213) 265-030' 

Fax: (213) 265-4 

Toll: ( 800 ) 634 - 79 zo r=n 

MON - SAT 9:00 - 6:00 PACIFIC TIME Circle 44 on Reader Service Card Outside Cal. ©~| 

PRICE ARE SUBJECT TO CHANGE WITHOUT NOTICE (DEALEKS; 4S) Car, Purchase SuNeC ,c Se 


COMPUTER INC. 

5017 Telegraph Road 
Los Angeles, CA 90022 


NEW MINI PORTABLE 
BEST-286 LCD 

T 10 MHZ 0 WAIT (12 MHZ Option) 

P 512 K RAM 
I 1.2 M. Floppy Drive 
D 20 MB Hard Disk 
G 200 W DC Fan Power Supply 
Q Serial & Parallel 
G Non-Glare LCD Screen 
G Super Twist 
iJ Built-In Back Light 
i 640 x 200 Dots 
Cl Weight 22 lbs 
i Padded Soft Carry Bag 
i Dimension 16" x 8" x 9" 5* ■ OUU 


386 SYSTEM 

D 16 MHZ 80386 CPU 
8/16MHZ 

□ 20 MHZ (Option) 

□ 80287 & 80387 Socket 

□ 1 M RAM 

□ One 32-bit, Five 16-bit, 

Two 8-bit Expansion Slots 

Q 1.2 M Floppy Drive 
a WA2 or NCL Control Card 

□ 3.5" Dnve (Option) 

□ Tower Chassis 

$1995 


□ 8088-2 10 MHz 

□ 640 K RAM 

□ 2 360K Floppy Drive 

□ Serial, Parallel Port 

□ Clock, Calender 

□ AT Style Keyboard 

□ Build in Mono/Color Graphic 

□ MONO MONITOR ^ 

□ MS-DOS 3.3, GW Basic $749 

COLOR SYSTEM $ 91 9 


VTI-33 SYSTEM 


□ 12 MHZ 

□ 512 K RAM 

□ One 1.2 MB Floppy Drive 

□ 7 Expension Slots 

□ 200 W DC Fan Power Supply 
D 9" Dual Amber Screen 

O Mono or Color Graphic Card 
D Serial & Parallel Port 

□ 84 Key Soft Tough Key Board 

$1115 

BEST-88 PORTABLE $845 


286 BABY MOTHER BOARD 

10 MHZ 

$265 

12 MHZ 

$295 

8088 Mother Board 

$95 

Mono Monitor 

$79 

Fujitsu 102 Enhance Keyboard S45 


EGA PLUS MO « 480 
(Paradise Compatible] 


$139 




BEST-286 PORTABLE 



























































Hardware Review 


Parallel 
Processing 
Comes to PCs 



Transputer boards 
boost the power 
of your PC or Mac 


Pete Wilson 


Para [^-processing boards; CSA (top) and Levco ('bottom'). 


I t’s the Holy Grail of computing: a 
system that gains computational 
power as you add processors and 
memory. And it's here today. 

I reviewed two parallel-processing 
add-on products based on the INMOS 
transputer—one for IBM PC AT compat¬ 
ibles and one for the Macintosh II. These 
boards outperform the best available co¬ 
processors, but that's almost beside the 
point. You can link transputers to create 
parallel—and expandable—networks 
and so boost the power of your favorite 
personal computer as a linear function of 
the dollars you invest. 

These boards run few shrink-wrapped 
applications; in general, you have to port 
or develop software for them. So both 
companies—Computer System Archi¬ 
tects (transputers for AT compatibles) 
and Levco (for the Mac II)—provide 
tools you need to develop parallel appli¬ 


cations, and I’ll look at those as well. 

Computer System Architects (CSA) 
makes a series of boards based on trans¬ 
puters. I examined two boards based on 
the INMOS 20-MHz T80G-one with 
256K bytes of memory, and one with a 
megabyte—and a C-oriented develop¬ 
ment Toolset licensed from Logical Sys¬ 
tems, Levco supplied a NuBus-compat- 
ible TransLink II card, two 20-MHz 1- 
megabyte T800 modules that plug into 
the TransLink II, the Logical Systems 
Toolset, and INMOS’s TDS (Transputer 
Development System). The TDS com¬ 
prises the tools you need to program con¬ 
current systems in occam, the trans¬ 
puter’s native parallel-programming 
language; though CSA doesn’t provide 
the TDS, INMOS does, and you can use 
it with the CSA boards. It costs $1750 to 
attach a CSA 1-megabyte T800 to an AT 
compatible, and nearly $3000 to hook a 
Levco 1-megabyte T8Q0 to a Mac II, 
Both CSA and Levco sell the Logical 
Systems Toolset for around $400, 

The Nature of the Beast 
INMOS coined the word transputer. It 
refers to a device that integrates a re- 
duced-instruction-set-computer proces¬ 
sor, some memory, and a set of inter¬ 
processor communication links. INMOS 
manufactures a family of transputers. 
The T800 features a 32-bit integer pro¬ 
cessor roughly equivalent to a fast 80386 
or a 68030, a 32~/64-bit IEEE floating¬ 
point unit (FPU) that’s about twice as 
fast as a 68882 or an 80387, and four 
full-duplex serial I/O links driven by a 
dedicated eight-channel direct-memory- 
access (DMA) engine that can sustain 20 
megabits per second in each direction on 
each link. Other components include a 
pair of timers (one ticking every micro¬ 
second, the other every 64 jis), 4K bytes 
of fast (50-nanosecond) memory mapped 
to the bottom of the processor’s 4-giga- 
byte address space, and a multitasking 
kernel in microcode. 
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CSA PART.2, PART .4 A, PART.S3 


Type 

Multiprocessor hardware and software 
for PC, XT, and AT compatibles 

Company 

Computer System Architects 
950 North University Ave. 

Provo, Utah 84604 
(001) 374-2300 

Features 

PART.2-820: T8OO-20 with PC DMA 
and 256K bytes of memory 
PART.4A-820; T800-20 with PC DMA 
and 1 megabyte of memory 
PART.S3: C compiler package 
(Transputer Toolset) 

Hardware Needed 

IBM PC. XT, AT, or compatible with a 
spare half-length slot (for the PART,2) or 
full-length slot (for the PART.4A), a hard 
disk drive, and 512K bytes of memory; 
Hercules, EGA, or GGA monitor 
needed for demonstration programs 

Software Needed 

MS-DOS 2,0 or higher 

Documentation 

1 -page hardware installation guide; 

220-page Transputer Toolset manual; 44* 
page Introduction to CSA PARTs and 
the Transputer 

Price 

PART,2-820: $1225 
PART.4A-820: $1750 
PART,S3: $400 

PART.2-620 and PART.S3: $1295 

Inquiry 886. 


The T414 is a close cousin to the 
T800; it lacks the FPU and has just 2K 
bytes of on-chip memory. 

To make a multiprocessor system, you 
configure transputer nodes into the to¬ 
pology of your choice. Then, of course, 
you have to program the collection. How 
easy is that? It depends. Some computing 
problems decompose naturally into con¬ 
current subsystems; others don’t. 

Many graphical applications can bene¬ 
fit from the speed of an individual trans¬ 
puter and, when the elements of a display 
can be computed independently, from 
the ability to use transputers in parallel. 
Genigraphics uses CSA boards to en¬ 
hance its illustration and video-anima¬ 
tion software; Digital Arts demonstrated 
similar transputer-enhanced products at 
this year’s SIGGRAPH. Levco supplies 


a demonstration program that computes 
the Mandelbrot set in parallel. 

Modeling and simulation also lend 
themselves to parallel processing. Neu¬ 
ronics markets a neural-net modeler 
called MacBrain; the transputer-based 
version of this product will have been re¬ 
leased by the time you read this. Deutsch 
Research lent me a prerelease copy of its 
port of Spice 3,0, an industry-standard 
circuit simulator, in versions for a stan¬ 
dard Mac H and a CSA T800. The T800 
version simulated a small circuit nearly 
12 times faster than the Mac II version. 
Since this circuit simulator isn’t a true 
parallel application, the performance 
boost reflects the raw power of a single 
T800, (For more background on trans¬ 
puters and their capabilities, see “T800 
and Counting” by Richard M, Stein on 
page 287.) 

Using CSA Hardware with an 
MS-DOS Machine 
The transputer boards need to talk to one 
another and to the host PC. Interproces¬ 
sor communication is straightforward: 
CSA provides connections along the top 
edge of the boards, as well as a set of in¬ 
terconnect wires. You create the topol¬ 
ogy you want by attaching connecting 
cables to transputer links. (The links are 
dearly labeled on the board.) For electri¬ 
cal integrity, CSA uses differential 
buffers and receivers between the con¬ 
nectors and the transputers; that’s un¬ 
necessary for short cable runs, but it 
gives you the flexibility to run substan¬ 
tial distances—for example, to trans¬ 
puters in another chassis. 

To talk to the host, each board has 
another INMOS device called a link 
adapter. On one side, it resembles a par¬ 
allel I/O port; on the other, it supports 
the INMOS link interface. Additional 
hardware makes the byte-wide side of the 
link adapter look to the PC as a DMA- 
accessible I/O port on the PC’s bus; the 
link side connects to any of the trans¬ 
puter’s links. 

Using a simple protocol to communi¬ 
cate with a server program running on 
the PC, the transputer can share the 
host’s screen, keyboard, and file re¬ 
sources. There’s plenty of bandwidth be¬ 
tween host and transputer. The CSA 
boards include DMA hardware that sup¬ 
ports data transfer at 100K bytes per sec¬ 
ond (on an AT); that’s somewhat faster 
than the best hard disk drives fitted to 
such machines. 

Each board also has a switch you use to 
set the link adapter’s bus address. In gen¬ 
eral, only one transputer needs a bus ad¬ 
dress; additional boards draw power 


from the bus but communicate with each 
other and the host by means of the link 
hardware h 

1 installed the I-megabyte board in a 
spare slot on my Tandy 3000 and ran the 
three test programs. One of the tests 
looks for link adapters on the bus; it 
found the correct single adapter at the de¬ 
fault address 150 hexadecimal. Another 
test runs on the T800 and exercises its 
ability to read and write its own memory. 
A third checks the ability of the DMA 
machine in the link hardware (under con¬ 
trol of messages sent through the links) to 
read and write the memory of a trans¬ 
puter module independently of the trans¬ 
puter’s processor. All three tests ran 
successfully. 

Transputing with the Tandy 3000 

I decided to use the Transputer Toolset to 
port two nonparallel C programs that 
I’ve been working on—a SPARC assem¬ 
bler and a program that simulates the in¬ 
teger portion of a SPARC-based ma¬ 
chine—to my transputer-equipped 
Tandy 3000, The Toolset includes the 
usual things: preprocessor and compiler 
(mostly compatible with ANSI C but 
with some private extensions), assem¬ 
bler, linker, and librarian. The prepro¬ 
cessor and compiler extensions are called 
intrinsics—constructs that look like 
function calls but that the compiler can 
convert into in-line T800 instructions for 
things like string handling and bit¬ 
blitting. 

The Toolset also includes some things 
you don’t normally find: two loaders and 
a server. One of the loaders puts a 
nonparallel C program onto a single 
transputer; the other loads a collection of 
C programs onto a network of tran¬ 
sputers; the collection of programs con¬ 
stitutes a parallel program. The server, 
which runs on the host, executes the pro¬ 
tocol that enables programs running on 
the transputer to access the host’s screen, 
keyboard, and file system. The trans¬ 
puter program issues standard C I/O 
calls that the library implements as calls 
to the server via the link adapter. 

The command install a c worked as 
advertised; it copied files from the Tool¬ 
set’s three disks to directories on my 
hard disk. One subdirectory contained 
the obligatory “Hello, world” program 
along with a batch file that would prepro¬ 
cess, compile, assemble, and link the 
single source file. I ran the batch file; it 
produced a transputer-loadable (.TLD) 
file. To run that, I issued the command 
ld_b004 chello cio, which loaded 
“Hello, world” onto the transputer and 
loaded the server program onto the host. 


214 BYTE- NOVEMBER 1983 







REVIEW 

PARALLEL PROCESSING 


Everything worked, and the transputer 
used the host's screen to announce its 
presence. 

The Toolset provides two sets of li¬ 
brary routines that you can use to paral¬ 
lelize C programs* These routines create 
processes and manage interprocess com¬ 
munication. One set implements the 
occam model, and the other supports the 
Unix fork/join model. Fve programmed 
in occam, and I prefer it to the Unix 
model. If you don't already know 
occam, you may choose to avoid it, but 
be forewarned: The C constructs that 
support interprocess communication are 
not as intuitive as their occam counter¬ 
parts* 

A parallel program is really a collec¬ 
tion of programs intended for a collection 
of computers* To run it, you have to sup¬ 
ply the loader with a description of the 
network of processors. The Toolset's 
multitransputer loader operates on such a 
description, written as a .NIF (network 
information file) containing lines (one 
per node) of the form: 

1, spice, RO, 2, 0, 2[1], 2 [3]; 

In this example, the preamble 1, spice, 
RO specifies that node 1 in the network 
will be loaded with the program spice 
and will be reset by node 0, the host* The 
remainder of the line describes how node 
Us links are connected. Link 0 connects 
to node 2, link 1 to the host, link 2 to 
node 2's link 1, and link 3 to node 2's 
link 3. 

Loading proceeds in phases. First, the 
loader distributes code to all the nodes, 
and it bootstraps the nodes with that 
code* Then the loader interprets the .NIF 
description and sends programs to the 
root node; from there, they percolate 
through the link hardware to their desti¬ 
nations. Normally, network problems 
turn up during the boot phase. If all else 
fails, CSA supplies an INMGS-written 
program called WORM that can wriggle 
its way around any collection of trans¬ 
puters and tell you what's connected to 
what. 

My € programs, written in Megamax 
Laser C on an Atari Mega ST2 and an 
ST4, ported to the CSA system with no 
unusual difficulty* Of course, there were 
the normal problems you encounter when 
porting software* I had to remove some 
ST BIOS calls, substitute the Toolset 
Time{) intrinsic for the equivalent Atari 
routine, take care of byte ordering (the 
68000 is big-endian and views byte 0 of a 
word as most significant, but the T80Q is 
little-endian), and change a compiler op¬ 
tion to get sign propagation on arithmetic 


right shifts. Once I fixed those things, 
both the SPARC assembler and the simu¬ 
lator ran correctly on the transputer. 

On the ST, with an 8-MHz 68000, the 
simulator ran at about 90 simulated clock 
ticks per second; on the 20-MHz T80Q, it 
ran at about 450 clock ticks. That's five 
times faster, but since the 68000 is at best 
a 1-million-instruction-per-second ma¬ 
chine and transputers are rated at 10 
MIPS, you might wonder why the T800 
version wasn't faster still* I think there 
are two reasons. First, the simulator uses 
lots of global variables, but the trans¬ 
puter's instruction set is optimized for 
local variables. Second, my simulator 
performs only integer operations, so it 
doesn't take advantage of the T800'$ 
floating-point capabilities. 

To check that, I ported another pro¬ 
gram that analyzes simple linear circuits 
and is rich in floating-point work. On 
this test, the T800 ran 30 times faster 
than the Atari ST* 

Using Levco Hardware with a Mac II 
Levco handles multiple transputers in a 
different way than do the CSA products I 
reviewed. Instead of adding multiple 
boards to the host, it uses a single NuBus- 
compatible motherboard to which you 
can add plug-in modules* (Although I 
didn't review them, CSA offers multi- 
transputer boards, too.) The modules are 
small printed circuit boards (about 2 
inches by 4 inches) with a standard pin¬ 
out that supports intermodule communi¬ 
cation, Levco offers both T414- and 
T800-style modules; each comes in 
256K-byte, 1-megabyte, and 4-megabyte 
flavors. Since Levco*s modules follow 
the INMOS pin assignments, you should 
be able to mix the different styles and 
flavors on the motherboard; I couldn't 
check that since I was working with two 
identical 1-megabyte T800 modules. 

The motherboard holds four modules. 
Levco uses a link crossbar switch (an¬ 
other INMOS part, the C004) to control 
the topological arrangement of modules 
on a board. Levco's Macintosh driver 
can find out the number and type of mod¬ 
ules on a board, and it supports a proto¬ 
col that applications can use to configure 
the links on each module. The crossbar 
switch doesn't work across mother¬ 
boards, though, so you have to intercon¬ 
nect multiple motherboards yourself . 

I installed a motherboard into a spare 
NuBus slot on my Mac II. It took some 
pressure to seat the two transputer mod¬ 
ules, which plug into surface-mount 
sockets on the motherboard* Levco sup¬ 
plies a test program that exercises all the 
transputers found on a motherboard. The 


Levco TransLink 


Type 

Multiprocessor hardware and software 
for Macintosh II 

Company 

Levco 

6160 Lusk Qlvd., Suite Cl 00 
San Diego f CA 92121 
(619)457-2011 

Features 

TransLink II: NuBus-compatible 
Transputer motherboard 
Module: T8GQ-20 with 1 megabyte of 
memory 

Transputer Toolset: C compiler package 
TDS: Occam Trans puter Development 
System 

Hardware Needed 

Macintosh II with spare NuBus slot; 
hard disk drive 

Software Needed 

System 4.2/Finder 5.5 or higher; 
Macintosh Programmer's Workshop 

Documentation 

16-page TransLink Installation Guide; 
250-page Transputer Toolset manual; 
650-page TDS manual 

Price 

Motherboard: $799 
Module: $2199 
Toolset: $399 (purchased with 
hardware; $499 separately) 

TDS: $1200 

Macintosh Programmer's Workshop: 
$225 

Inquiry 887. 


company suggests running the test for a 
while to make sure that all is well* I ran 
the test for a couple of hours; no prob¬ 
lems appeared. 

Like CSA, Levco offered a beta re¬ 
lease of the Transputer Toolset. Levco’s 
was an earlier version (88.2 rather than 
CSA's 88.3); however, by the time you 
read this, both companies will be offer¬ 
ing the same final version. Because of 
the Toolset’s command-line format, you 
need some sort of shell to use it on a Mac. 
Levco requires you to use the Macintosh 
Programmer’s Workshop as that shell. 

Levco has enhanced the Toolset with 
the facilities you need to build trans¬ 
puter-based programs that look on the 
host like standard Macintosh applica¬ 
tions* To demonstrate this, the company 
includes a parallelized version of a pro- 
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Table 1: Transputer add-ons really make the PC fly. 


CSA 1 -megabyte T800 Compaq 386/20 Macintosh II 


Sieve* 6.31 23,18 40.2 

Dhrystone* 9433 6321 2861 

Whetstone** 4,005,000 1,759,199 606,060 

4 BYTE Smafl-C compile! was used for Compaq and Macintosh tests. 

4 4 Meta Ware High C was uS£d for the Compaq, Consulalr Mac C was used for the Macintosh, 

Note* times for Sieve (100 iterations) are given in seconds; Dhrystones are in Dhrystones per second; Whetstones are 
in Whetstones per second. 


Table 2: Allowing for differences in Toolset versions, the CSA and Levco 
boards exhibit similar performance . 

CSA/Toolset (88.3)* 

Levco/ Toolset (68.2) 

Dhrystone 6310 

W hetstone 3,117,000 

5780 

2,780,000 

4 Optimization* disabled. 



Table 3: The penalty for multitasking on a single transputer is small , and it 
gets smaller as tasks get larger . 


Task duration 


Number of tasks 

10 

100 

1000 

10,000 

Sequential 

100 

2486 

20 h 416 

198,873 

1,984,256 

1000 

24,876 

203,203 

1,988,636 

19,842,524 

10.000 

247,796 

2,032,946 

19,886,994 

198.425,216 

Parallel 

too 

3006 

20,847 

199,379 

1,985,169 

tooo 

29,387 

208,228 

1,993,347 

19,851,050 

10,000 

300,054 

2,084,401 

19,936,349 

198,513,081 


Note: Task durations are in loop iterations; times are in microseconds. 


gram to compute the Mandelbrot set. 
Commendably, Levco supplies two ver¬ 
sions of source for this program—one in 
C and one in occam. The C version illus¬ 
trates, among other things, how an appli¬ 
cation can use the Macintosh driver to 
configure transputer modules into a to¬ 
pology; the occam version shows how 
much simpler and prettier parallel pro¬ 
gramming is in a language designed for 
it. And when I ran the program on two 
modules, it did indeed run twice as fast 
as it did on one module. 

Levco also supplies INMGS’s occam- 
oriented Transputer Development Sys¬ 
tem. Like the Transputer Toolset, Lev¬ 
co's TDS has extensions that you can use 
to create standard Macintosh interfaces 
to parallel applications. 

The TDS is an integrated environ¬ 


ment, like Megamax Laser C and Light- 
speed C. You’ve always got the editor 
handy; you compile from within the edi¬ 
tor and it points out your errors; and 
there's built-in project management. 
TDS differs from the others in that it is 
essentially a programmer's outliner 
based on the notion of a fold . You can 
hide a chunk of code in a fold, and you 
can nest folds in other folds. For exam¬ 
ple, a procedure might live in a fold; in¬ 
side that, all the declarations might be in 
one fold, and all the code in another. To 
do this, you mark the extent of the text 
you want to enclose in a fold and select 
create fold from the menu; an ellip¬ 
sis—which you can annotate—replaces 
the text. 

Folds are more than just textual conve¬ 
niences. You wrap separately compilable 


procedures in SC folds, single-transputer 
programs in EXE folds, and multitrans¬ 
puter programs in PROGRAM folds. 
The system uses the types of the folds to 
control compilation and linking. 

The TDS comes with some sample 
programs—one that measures the time 
required to execute various program¬ 
ming constructs, and another that uses 
multiple processes to model diffusion. 
Both ran happily, though it was a bit of a 
shock to see the Macintosh report execu¬ 
tion times in nanoseconds. 

Unlike the Toolset, which runs on the 
host machine, the TDS runs on a trans¬ 
puter. It needs at least 1 megabyte of 
memory and prefers more. Given the 
horsepower, you might expect blinding 
speed. But an occam compiler has to 
work a lot harder than a C compiler; for 
example, it has to check that no variable 
is shared among parallel processes. It 
does the job, but don’t expect Turbo 
C-like performance. 

The TDS documentation includes 
Dick Fountain’s excellent introduction to 
occam. Fountain assumes you know 
something about programming in a high- 
level language but nothing about pro¬ 
gramming parallel systems or about pro¬ 
gramming in occam, and he shows you 
how to do both. 

Benchmarks 

There's no BYTE Small-C compiler for 
the transputer (volunteers welcome), so I 
used the Toolset C compiler to compile 
and run the Sieve, Dhrystone, and Whet¬ 
stone benchmarks on both of CSA’s 
boards and on Levco’s module. Because 
I was working with two different ver¬ 
sions of the Toolset, (88.3 from CSA and 
88.2 from Levco), I ran the tests twice. 
Table 1 shows the transputer in its best 
form—but only for the CSA hardware- 
relative to a Compaq 386/20 equipped 
with a 20-MHz 80387 and to a 16-MHz 
68020 Mac II with a 68882. Table 2 sup¬ 
plements that with a CSA/Levco compar¬ 
ison that forfeits some of the optimiza¬ 
tions available in version 88.3 to make 
for a fair matchup. Again, by the time 
you read this, both CSA and Levco will 
offer the latest version of the Toolset. 

What do these figures mean? Taken at 
face value, they suggest that a single 
T800 can have four times the perfor¬ 
mance of a 20-MHz 80386 and six times 
that of a 16-MHz 68020 for integer work, 
or two to three times that of an 
80386/80387 and six to seven times that 
of a 68020/68881 for floating-point 
work. A better way of looking at the 
ratios is to say that a single CSA board or 

continued 
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Circle 169 on Reader Service Card 


in cast per connection, no other 
communications solution can compare 


The work groups in 
my department need 
to share printers. 
They need host 
connectivity, peer- 
to-peer file transfer 
and E-mail... 

“But I don’t need 
the complication 
and expense of a 
file server.” 


Now there’s Commix™ 32. 

For easy, fast communication 
between PCs, MACS, 
peripherals and minicomputer 
hosts. For as little as 
$150 per connection. 

You’ll create a LAN 
where you can access a 
printer or modem right 
from your application 
orogram. Where file 
xansfer and E-mail are 
background tasks. Where 
terminal emulation is 
automatic. 

A LAN with hard¬ 
ware and software that 
expands. From a department, 
to a full-premise Ethernet® 
LAN, to a LAN/WAN inter¬ 
networking solution for ten 
users or a thousand. 

It’s not a file server. It’s 
what you need. From ITRON: 

800 - 423-8044 

609 - 722-5575 


130 Gaither Drive, Suite 116 
Mount Laurel, NJ 08054 
FAX: (609)234-0451 
BBS; (609)722-0639 (1200 8N1) 
In the U.K: (01)735-0731 
In Brussels: (2)725-0770 


ITRON 

An Infotron Division 
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<1 transport your 5'/4" data to your laptop! 

£ WEL.TEC introduces their new 525 external floppy drive subsystem - 
^ - 'way to use 5.25" data with your 3.5" format laptop computer. The 
52IMfcsyst e m i&simpje to setup, easy to use, and supports a wide variety 
of la^^and desktop systems. 

For mmfcbmformation on the 525 subsystem write or call: 

800 - 333-5155 


rm 

WELTEC digital, inc. 

17981 Sky Park Circle, Suite M, Irvine, CA 92714 
Phone: 714-250-1959 • Telex: 3728057 • FAX: 714-250-1964 




What is a Best Western? 


“My home 
’office 
wherever 
• I travel.” 


Western 


* 






Western 


The right place at the right price. 

Make reservations at any Best Western, 
'"uir travel agent, or call toll-free 

it-528-1234 


“World's largest chain of 

independently owned 
and operated 

hotels, motor inns and resorts ” 


Levco module is twice as fast as a Com¬ 
paq 386/20 for floating-point work, 
while with the BYTE Small-C compiler, 
the integer ratios are as shown. I suspect 
that with a good 80386 compiler—say, 
Metaware’s—the T800 and a 20-MHz 
Compaq are about equal on a range of in¬ 
teger applications, and that each would 
outperform a Mac II by perhaps 2 to 1 on 
such work. 

If you want to use transputers to their 
best advantage, you’ll write process-ori¬ 
ented programs that run in parallel on 
multiple transputers but that multitask on 
systems with fewer than the maximum 
possible number of transputers. To get a 
feel for this, I used the Levco TDS to 
write a short occam program that runs 
tasks in two modes—serial and paral¬ 
lel—and varied both the number of tasks 
and the duration of each task. 

Everybody knows that multitasking is 
inefficient. Creating and running a pro¬ 
cess can cost as much as several hun¬ 
dreds of procedure calls. (And try to 
create 10,000 tasks under OS/2 in a 
megabyte of memory!) But as table 3 
shows, conventional wisdom doesn’t 
hold for the T800. Parallel tasks on one 
transputer aren’t much more expensive 
than serial ones, and that difference 
fades to insignificance as tasks grow 
larger. So you can afford to program in a 
parallel style, creating programs that can 
port to multitransputer configurations 
with the likelihood of a near-linear per¬ 
formance gain. 

Summing Up 

Both CSA and Levco offer full-fledged 
transputer development systems at a rea¬ 
sonable price. Should you buy one of 
these products to enhance your PC or 
Mac? 

If you just want to run existing applica¬ 
tions faster, then the answer is clearly 
no—transputers don’t run most off-the- 
shelf programs yet. But if you develop 
your own software and you find yourself 
compute-bound (people in this category 
include scientists, engineers, and anima¬ 
tors), then you should look very hard at 
these systems. 

More generally, anyone interested in 
learning about parallel processing should 
take a close look at these products. What 
Pascal did for structured programming, 
transputers and occam promise to do for 
concurrency—and that’s the future of 
computing. ■ 


Pete Wilson is a computer architecture 
engineer at Prisma, Inc., and lives in 
Colorado Springs, Colorado. He can be 
reached on BIX c/o “editors. ” 
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EXCEED THE LIMIT! 



PCSG 

Brea kthru 286-12 
8.7 


Microsoft 
Mach 20 
7,0 _ 


Intel 

InBoard 386/PC 


SSTA286i 

17.3 


(Equivalent to AT Running at X MHz) 


Supports the IBM PS/2 Model 30, PC, 
XT — Compaq DeskPro, Portable — 
AT&T 6300— Tandy 1200—Zenith 
PC’s and most 8088 or 8086 machines 
operating at clock speeds up to 
IOMHx. 

Fastest 

The SOTA 286i is the fastest accelerator you 
can buy for your PC. Fastest, because it uses 
the latest VLSI technology to squeeze maxi¬ 
mum performance from its on-board proces¬ 
sor Packing 80286 power into your personal 
computer the SOTA 2861 delivers performance 
rivaling that of a new 386 machine, Twice as 
fast as an [BM AT, the SOTA 286i performs up 
to 15.3 times faster than an IBM PC-based on 
Norton SI. 

Most Compatible 

In fact, speed is just the beginning. The SOTA 
2S6i is the only turbo board to earn the title 
Universal Accelerator. The same board 
that works in the IBM PC will also work in 
the Compaq DeskPro, AT&T 6300, PS/2 
Model 30 and the list goes on. Not only that, 
the SOTA 286i is compatible with every add¬ 


on board in your system. Networks, video 
adapters, 3270 emulation boards all function 
flawlessly. And, the SOTA 286i fully supports 
the new EM5 4.0 memory standard. No other 
manufacturer offers this level of compatibility. 
No one! 



OS/2 Upgradeable 

Included on the SOTA 286i is a l6-bit expan¬ 
sion connector for attaching such options as 
the Memory/l6i. With its on-board RAM 
configurable as either EMS 4.0 or extended 
memory the Memory/l6i is ideally suited for 
those new memory intensive programs, You 
can even run AT specific programs such as 
IBM OS/2 and Professional ORACLE, A 
second feature connector is provided for the 


Floppy I/O Plus. This multimedia disk con- 
troller supports both Vk n and 5 V* 17 disk 
drives. It also contains both a parallel and 
serial port. A complete solution to your 
computing needs. 

Outstanding Engineering 

SOTA Technology has been acclaimed as a 
pioneer in the held of OS/2 compatibility. 
SOTAs first accelerator, the MotherCand 5.0, 
was the first and up until now — only 
product to run IBM OS/2 on a PC. It was 
nominated for product of the year' 1987 in the 
field of technical excellence. The SOTA 286i is 
the next generation of accelerators from SOTA 
Technology, So why buy a product from our 
competitors that offers half a solution, when 
you can buy the fastest, most compati¬ 
ble, most expandable accelerator available. 
The complete solution-tbe SOTA 286U 
See us at COMDEX Booth W144 

S*TA 

STATE OF THE ART TECH NOLOGY 

SOTA Technology, Inc . 

657 North Pastoria Ave., Sunnyvale, CA 94086 
TEL: (408) 245-3366, FAX: (408) 245-0922 


SOTA2B8I is a trademark of SOTA Technology, fnc. All other products mentioned are trademarks of their respective manufacturers. 
SOTA 2361 benchmark was run on IBM PS/2 Model 30. 
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THE CREATIVE SIDE OF PAGEMAKER. 


There’s only one desktop publishing program 
that’s equally adept at producing stunning graphic 
design and powerful business reports. 

It’s Aldus PageMaker.* And it means desktop 
publishing to more people around the world than 
any other program. 

For creative professionals, PageMaker offers 
powerful features for precise page composition. 


document formatting, spot color, and text handling. 
All in a friendly, intuitive way. 

For business professionals, PageMaker offers 
features like built-in templates and comprehensive 
support for long documents. It’s the first desktop 
publishing program to run on both Macintosh® 
and PC computers. And it’s compatible with more 
business software and peripherals than any other 
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GLOBAL MAN UK AC TURING COMPANY 


Financial Report To Division Managers 


The first quarter numbers are in 
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THE BUSINESS SIDE OF PAGEMAKER. 


desktop publishing program available today. 


a colorful videotape demonstration for just $9.95. 


Which explains why over 200,000 creative 
and business professionals around the world have 
chosen Aldus PageMaker. 

To get a closer look at the creative and busi¬ 
ness sides of PageMaker, visit your authorized 
Aldus dealer, or call 1-800-33-ALDUS to order a 
$4.95 self-running demo disk. Or you can order 


In Washington state call (206) 628-2375.* 



411 First Avenue South, Seattle, WA 98104 (206) 622-5500. 


T Offer good in U.5. and Canada only, The PC demo disk requires an IBM PS/2, PC AT, or compatible with EGA 
or VGA cant and color monitor. The Macintosh demo disk requlre& art Apple Macintosh 512K Enhanced. Plus, 
$£, or Ik at (east L MB RAM; Apple System file 4-1 or higher; hinder 5,6 or haRtier. 

AMu*. the Aldus togo.and PageMaker are registered trademarks of Aldus Corporation. Apple and Macintosh are 
registered trademarks and Finder is a trademark of Apple Computer Eitr. EBM is a registered trademark and PS/ 
2 isa trademark of Internationa] Business Machines Corporation. Aid us Corporation, All rights reserved, 
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HARD DRIVES 


<W Seagate 

40 Mb ST251 

Includes drive, AT mounting hard¬ 
ware & "Disk Manager" partition¬ 
ing software . _ 

$ 339 

Also available for XT 

40Mb ST251 



| 30 Day "Worry-Free 11 \ 
Guarantee 

||| If for any reason , you are 
not completely satisfied 
with any product, simply 
return it for a prompt and 
courteous refund I 


$ 389 


PC/XT KIT 

Includes drive, controller* cables* 
How-To manual* mounting 
hardware & partitioning software. 


Drives and Kits are 
available for All 
PS/2 models! 



Mb ST225 KIT 


Complete PC/XT KIT includes 
drive, controller, cables, How-To 
manual & mounting hardware. 


*244 


Mb 

Complete ST238R PC/XT KIT 


Seagate 150Mb KIT 

$ 788 


Card Drive 
Hard Cards 


Complete PC/XT KIT includes $ - 
drive, controller, cables, How-To 
manual & mounting hardware. 

Macintosh Drives 

Internal drive kits are now available for 
Macintosh SE and n as well as external 
kits for Macintosh Plus, SE & 11! 

Call for pricing! 


ComplBUi kit include! drive, cables, Perator 
^ADRT controller, How-To Manual, maun ting 
hardwire md "Disk Manager" paruUtaripg 
software. Pull lieighi. 2tims access time. 


We carry the entire 
Seagate product line 
including 3.5” drives 


Card Drive 20S 40ms $319 
Card Drive 30S 40ms $349 
Card Drive 50S 40ms $499 


- Features — 

• Available for most Tandy models 

• Quality engineered for reliability 

• Super easy installation & setup 

• ONE YEAR Warranty 

• Auto park heads 

These Cud Drives use quality Seagate Hard Drives 


F 65Mb ST277R 

40ms access * Half Height 
Auto parking heads 
This drive requires an RLL controller 

$ 


Help is just a phone 
call away with our 
Technical Assistance 
Department! 


379 


Includes drive, mounting hardware 
' Disk Manager 1 ’ partitioning software 


High Speed 40Mb 

Seagate ST251-1 

28ms access * Half height * Auto parking heads 
Also available for XT 

$ 409 

Includes drive, AT mounting hardware & 
"Disk Manager" partitioning software 


No Surcharge for Visa or MasterCard Orders 
Hours: 8am to 7pm Monday - Friday, 12pm to 5pm Sat. MST 


HARD DRIVES 

International 

An |liX <'tulip.Kit 


tthm 


- H j H I 1 1 1 | | 1 i 


(800) 234-DISK 


Intern ational Orders call: 


021784-1038 



1208 E. Broadway Road #110 • Tempe, AZ 85282 


Toll Free Customer Service & Order Status: (800) 541*8387 (602) 784-1038 FAX’ (602) 829 9193 

Price! aml availability lubject io change w iihorn ncniee. All frem* NEW with mmufacturor 1 * warranty. 5% iiuehargi!; foe American Ex^aeas and COD orders, P,0 + 'a accepted NET ID - subject to 9ft 
iurcharge. Add $19 ■hipping for APG/FPO aiders. 30 Day Guarantee conditions: shipping & handling charge ia not refundable; product mini be In original amdilkm. ti TIT 188 
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SOFTWARE REVIEW 


o A C++ Toolkit 



Everything you 
need to get started 
with C++ 


Jon Udell 


T hough it's 5 years old now, the 
C + + programming language 
has yet to achieve truly wide¬ 
spread acceptance within the 
microcomputing community. Zortech’s 
C + + 1*0 compiler for IBM PCs 
($99.95) may soon change that. Note that 
it is a compiler, not (as is usually the 
case) a translator that you use in conjunc¬ 
tion with a C compiler. Zortech’s C++ 
conforms closely to the definition of 
AT&T C + + as set forth in Bjarne 
Stroustrup’s The C++ Programming 
Language. In addition to the compiler, 
the package includes an impressive col¬ 
lection of programming tools; an opti¬ 
mizer, a linker, a librarian, a disas¬ 
sembler, an editor, a make facility, a help 
system, a set of ANSI C libraries, and a 
graphics library. 

The installation program is easy to 
use, but inflexible. Hard-wired to copy 
the contents of eight distribution disks to 
a directory tree at the root of drive C, it 
won’t let you install to a subdirectory of 


drive C or to another drive. That was 
particularly annoying in my case, be¬ 
cause I have two hard disks, drive C and 
drive D, and I wanted to install the pack¬ 
age on drive D. I ended up doing it the 
hard way—I installed on drive C first, 
then moved everything to drive D, I hope 
Zortech corrects this in the next release, 
Commendabiy, Zortech makes available 
two additional disks containing source 
code in assembly, C, and C + + for the 
Zortech run-time libraries (excluding 
the graphics library); the library source 
code costs another $50, 

Tools of the Trade 

There are so many tools here that it takes 
a while to just sort them out—there are 
seven compilation tools and two linking 
tools. The organization of the compiler 
accounts for some of this complexity* It 
runs in two passes—ZTCPP1* EXE pro¬ 
duces an intermediate representation, 
and ZTC2.EXE converts that into object 
code. If you choose to optimize, compi¬ 
lation becomes a three-pass affair; you 
run ZTG.EXE on the intermediate repre¬ 
sentation before feeding it to the code 
generator. Zortech 1 s decision to provide 
a stand-alone C compiler adds more com¬ 
plexity. The C and C++ compilers share 
the same optimizer and code generator. 
But for C-only compilations, you can use 
ZTC1.EXE as the front end instead of 
ZTCPP1.EXE. 

ZTG performs an extensive set of opti¬ 
mizations. It propagates constants; elim¬ 
inates dead assignments, dead code, and 
dead variables; hoists loop-invariant ex¬ 
pressions; and merges common sub¬ 
expressions. You can choose to optimize 
for speed or size. By default, ZTG at¬ 
tempts all optimizations (favoring speed 
over size); you can selectively disable 
particular ones. 

Z or tech’s manual, which compares 
the performance of Zortech C++ to that 
of Turbo C 1 *5 and QuickC 1 *0 on stan¬ 
dard C benchmarks, cites the results of 

continued 
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We'll take your stats 
and make you the 

most valuable player 
in vour league. 


, Ca,,E fB HIGHLIGHTS 

/sfS^sas- 1 

| ln * Shears w customer revenues 38% I 

I o^in2i S e d °p°®^ system to M 

I ^-^Ssssa 1 

kmSmss;,, 

^ndSs . WI,h SPec '°' COr POrafe recogn,„ 0n 




Data analysis software 
from SPSS* gives your PC 
a winning advantage. 

It doesn't matter which field you play hardball 
in.The right combination of equipment and 
ability can make you a hero. 

You get that ability with SPSS/PC+,” 
the best-selling data analysis software from 
SPSS. It's designed for the IBM PC/XT,” 
PC/ATT PS/2” and compatibles And with it, 
you'll turn raw data into real facts for sound 
business decisions 

SPSS/PC+ features a base package of 
numerous statistical procedures Hus some 


powerful options tor data entry, advanced 
statistics, forecasting, graphics, mapping 
and much more. So you can scrutinize and 
manipulate your data in countless ways 

SPSS/PC+ also provides a seamless 
interface with other popular PC software 
such as dBase” and 1-2-3," to give you 
complete command of your data. For market 
research, sales analysis quality control 
and much more, 

Yet,SPSS/PC+ is designed for ease-of- 
use. It features a menuing and help system, 
as well as an on-line statistical glossary that 
helps you interpret results as you go. 

And you'll always have training, support, 


and ongoing upgrades from SPSS. The 
team that’s supplied statistical software to 
over 1 million users since 1968. 

For more details on how SPSS/PC+ 
can help you get the most out of your micro, 
give us a call at 

1-312-329-3315. 

We'll show you how to really stand out 
in your field. 



Best in the final analysis. 

444 North Michigan Avenue - Chicago, Illinois 60611 


SPSS is a registered trademark of SPSS Jne, SPSS/PC+- is a trademark of SPSS Inc. IBM PC/XT, PC/AT and PS/2 are trademarks of International Business Machines Corporation. dBase is a trademark 

of AshtonTate. 1-2-3 is a trademark of Lotus Development Corporation 
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REVIEW 
A C++ TOOLKIT 


Zortech C + + 1.0 


Type 

C++ compiler 

Company 

Zortech, Inc. 

366 Massachusetts Ave. 

Suite 303 

Arlington, MA 02174 
(800) 848-8408 
(617) 646-6703 

Format 

Eight 360K-byte floppy disks 

Language 

C 

Hardware Needed 

IBM PC or compatible with 512K bytes 
of memory, a floppy disk drive, and a 
hard disk drive 

Software Needed 

MS-DOS 2.0 or higher 

Options 

Library: $50 

Documentation 

572-page bound manual 

Price 

$99.95 

Inquiry 884. 


an unoptimized run of the floating-point 
test, because the optimized run wasn’t a 
fair comparison—Zortech’s optimizer 
simply eliminated the computations. I 
compiled the floating-point test with 
Zortech’s tools, with and without opti¬ 
mization, and disassembled the object 
files. The optimized version simply 
loads and prints a floating-point con¬ 
stant, which the optimizer determined to 
be computable at compile time. Oddly, it 
retains an enclosing loop; the Microsoft 
C 5.1 compiler eliminates that too. 

Zortech provides a linker, LINK- 
.EXE, but doesn’t require that you use it. 
And if you want to debug C++ pro¬ 
grams with CodeView, you can’t use 
Zortech’s linker. You have to use the 
Microsoft linker and then run a curious 
utility called BUNCH.EXE, which 
patches your .EXE so that constructors 
and destructors will work properly. 

You can use .BAT files to control the 
invocation of the compilation and linking 
tools, or you can use the master control 
program ZTC.COM. Given a mixture of 
.C, .CPP (C + + ), .ASM, .OBJ, and 
.LIB files, ZTC selects the right tools in 


the right order, distributing its com¬ 
mand-line aiguments to the right places. 
Through ZTC, you can turn off prototyp¬ 
ing, define macros, generate in-line 
8087 or 80287 instructions, request in¬ 
sertion of line numbers into the object 
file, specify the memory model you 
want, specify stack size, request optimi¬ 
zation, link for CodeView, and run 
BUNCH. If you alternate between two 
linkers—Zortech’s and Microsoft’s— 
you’ll run into a minor problem. Since 
the two linkers share the same name, 
ZTC grabs the first one on the path; you 
may need to fiddle with your path to en¬ 
sure that you use one or the other. 

Finally, you can use make to control 
ZTC, or to control the compile and link 
tools directly. It operates cm a text file 
(make file) that specifies a set of outputs, 
the inputs on which those outputs de¬ 
pend, and the actions required to convert 
the inputs to outputs. Zortech’s make 
supports standard syntax and features. 

Shades of Borland 

In many respects, the Zortech package 
invites comparison with Borland’s lan¬ 
guage products. It’s an inexpensive and 
fast compiler that aims to popularize 
C + + in much the same way that Borland 
popularized Pascal and Prolog. Zor¬ 
tech’s editor, in particular, strongly re¬ 
sembles the one that comes with Borland 
products. Like Borland’s editor, Zor¬ 
tech’s integrates with the compiler so 
that when you compile from within an 
edit buffer, the compiler halts when it en¬ 
counters an error, and the editor displays 
the error message and positions you on 
the offending line of code. And like Bor¬ 
land’s editor, it uses a WordStar-like 
command set. Zortech also mimics the 
reconfiguration capability of the Borland 
editor (i.e., the ability to map edit func¬ 
tions to alternate keys, in case you prefer 
something other than the WordStar key 
mapping). But the Zortech editor is less 
reconfigurable than Borland’s; you can’t 
attach commands to multikey combina¬ 
tions, so you can’t emulate editors that 
use such combinations. You can use your 
own editor instead of Zortech’s. 

Zortech’s C + + comes with a graph¬ 
ics library that’s similar to the Borland 
Graphics Interface, though less compre¬ 
hensive. Both support basic operations 
like drawing lines (in varying thick¬ 
nesses and styles), arcs, and boxes, and 
writing text in graphics mode; both can 
adapt their use of color to the palette at 
hand. But Zortech’s graphics library 
doesn’t support advanced features of the 
BGI, such as viewports, polygons, fill 

continued 
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The best 

Modula-2 

compilers for PCs and 
compatibles 

Taylor Modula-2 

The professional high-performance^ ^^ the fas¬ 

test compiler in the 

* unrivalled speed of compilation 

7,000-10,000 lines per minute (80286,8 MHz). 

* excellent code 

Mini computer standard global optimisation. Code per¬ 
forms 1580 Dhrystone tests per second! (80286,8 MHz) 

* ultra-compact 

high code density and 3 library of unrivalled compactness 
(23 modules in a total of 13K!) 

* completely standard implementation 

Follows N. W*rth$ standard for Modula-2. BIOS indepen¬ 
dent - uses MS/PC DOS exclusively. 

* easy to use 

Straightforwa# user interface. Comprehensive documen¬ 
tation for system, programmers. 

* Guarantee andfttipport 

One year guarantee. Maintenance contracts available 
Swiss Quality pfdduct. 

TaylorModliia-2 $ 900 

Demo disk $ 10 

M2SDS $99 

The professfonal Modula-2 software development system 
M2S0S comprises the following features in an easy-to-use 
window environment. 

- modem, syntax-driven editor 

- fast compiler 

- linker producing &E programs 

- unique litre? manager 

- comprehensive standard library 

There are a vast number of tools, toolboxes, demo disks, pub¬ 
lic domain programs and books for M2SDS - probably more 
than for any other development system! M2S0S was used for 
the writing of the Farsight integrated business software pack¬ 
age! 

Oemo disks $ 10 


JPI-Modula-2 



ly-priced Modula-2 compiler 
lent, integrated Make fur 
itor 



The Modula-2 people: 

JV INTERFACE 
MM TECHNOLOGIES 

3336 Richmond, Suite 323 
Houston, TX 77098-9990 (713) 523 8422 

Dealer inquiries welcome _ 

International 

Austria: 0222/4545010 United Kingdom: 01/6567333 

Belgium: 071 /366133 Germany: 02983/8337; 

France: 20822662 0731Z26932; 

Italy: 02/405174 0821/85737; 

Scandinavia: -45/3/512014 * 04106/3998; 

Switzerland: 01/9455432 0531/347121 



A. + L. Meier-Vogt 

Im Spaten 23 

CH-8906 Bonstetten/ZH 

Switzerland 

Tel. (41 )(1) 700 30 37 
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Herb Schildt is the author that over 600,000 
programmers turn to for the word on languages. That's 
because Schildfs expertise in programming is 
unprecedented. And he is unsurpassed in C. In fact, out 
of the 21 books Herb's published, all 9 of his books on C 
are bestsellers. Find out why over 600,000 programmers 
can’t be wrong. See C Writer, Herb Schildt. 

"Schildt's hooks offer first rate material" 

Computerworld 

"... Noted author and veteran C programmer ... 
produce! s) the kind of hook programmers like best..." 
Philippe Kahn, President. Borland International, Inc. 
From the Foreword of Using Turbo C 



$24.95, ISBN 0-07-881263-1 
C: Pov.lt l'scr's Unitlo S22.95, ISBN 0-07-881307-7 
Artificial imcUigencc Osin: t’ $21.95. ISBN 0-07-881255-0 
1 $21.95. ISBN 0-07-881348-4 

Turbo C; The Complete Reference $24.95, JSBN 0-07-881346 s 
Turbo C: Tin- Pocket Reference $5.95, ISBN 0-07-881381-6 
Ct 'l 'iic Pocket Kelcrencc $5.95, ISBN 0-07-881321-2 
l I n;' Turbo C SI9.95, ISBN 0-07-881279-8 
Advanced V: . 522.95. ISBN 0-07-881280-1 
Just Released- 

OS/2 " Programming: An Introduction 
$21.95, ISBN 0-07-881427-8 


Fora Free Catalog with More Information on All 21 Books 
Written bv Herb Schildt 


Visa, MiisierCard, American Express Accepted for Orders, 
Include local lax and $2.00 for shipping. 


Osborne McGraw-Hill 

2600 Tenth Street 
Berkeley , California 94710 


Trademarks: OS/2 is u tatftitnark of lntcmatfottal Business Ma< 
Turbo C is ti registered Iratfemark of Bnrlund International. Inc.: 
jpyrigli!©l9Rft McGraw-Hill. Inc. 
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REVIEW 
A C++ TOOLKIT 


Table 1: Zortech C++ compiles and links faster than the combination 
of Advantage C++ and Microsoft C 5.1, but Advantage has a slight edge 
at run time. File sizes are in bytes; times are in seconds. 


Test 

Compiler 

Source 

.OBJ 

.EXE 

Comp+Link 

Run time 

Sieve 

Zortech 

1219 

672 

11,057 

5 

7 


Advantage 

1219 

643 

7457 

8 

6 

Complex 

Zortech 

1645 

1440 

11,699 

6 

8 


Advantage 

1645 

19,579 

15,148 

12 

6 


patterns, flood filling, and scalable 
stroked-character fonts, and its docu¬ 
mentation is inferior to Borland’s. On the 
other hand, although Zortech’s graphics 
library is C-oriented, you can embed 
those routines in object-oriented C++ 
code of your own devising; that should be 
quite useful if you’re developing complex 
graphical applications. 

Zortech would do well to imitate an¬ 
other Borland tradition. Borland’s lan¬ 
guage products always come with at least 
one substantial piece of working code 
that beginners can use to get up to speed. 
Zortech provides a few C examples 
(e.g., a word counter, a file dumper, and 
a graphics demo), and, if you buy the li¬ 
brary source code, you can see how Zor¬ 
tech has used C + + to implement the 
classes istream and ostream. But the 
basic package provides nothing in C++. 

The Zortech context-sensitive help 
system has no counterpart in the Borland 
products. It’s a terminate-and-stay-resi- 
dent program that retrieves information 
about Zortech tools, and about C++ 
generally, from within Zortech’s (or an¬ 
other) editor. You position the cursor on 
the word you want described and press 
the hot key (Alt-H by default); up pops a 
screen containing a description. Unfor¬ 
tunately, it’s a pretty simpleminded sys¬ 
tem. If the word is class , you’ll see a de¬ 
scription of what a class is in C + + and 
how to declare one. But if the word is 
istream (the predefined C + + class that 
implements the concept of an input 
stream), you’ll see the declaration for the 
C library function islower—worse than 
no response at all. 

Fast Compilation 

The BYTE Lab compared Zortech C++ 
to Lifeboat’s Advantage C + + , using 
C++ versions of the Sieve and complex 
math benchmarks. Since Advantage 
C++ is a translator, we ran its output 
through the Microsoft C 5.1 compiler. 
The benchmarks were run on a Dell 310 
with an 80386 processor, 640K bytes of 


memory, a hard disk drive, and an 80387 
coprocessor. We configured both Advan¬ 
tage and Zortech to optimize and to use 
the 80387. 

The C + + version of the Sieve pro¬ 
gram embeds its array of flags in a class 
definition, defines a constructor to allo¬ 
cate it and a destructor to free it, and de¬ 
fines a member function to traverse the 
array and count primes. The complex 
math program defines a complex-num¬ 
ber class and uses the operator-overload¬ 
ing capability of C + + to associate com¬ 
plex assignment, multiplication, and 
division functions with the symbols =, 
*, and /. 

Not surprisingly, Zortech’s integrated 
compiler works faster than the Lifeboat/ 
Microsoft hybrid (see table 1). Once 
compiled, though, the Lifeboat/Micro¬ 
soft programs have a slight performance 
edge over the Zortech versions. 

Programmers who write in C for IBM 
PC and compatible hardware and who 
want to learn and apply object-oriented 
techniques will find Zortech’s C + + 
compiler very attractive. There is room 
for improvement: The installation pro¬ 
gram lacks flexibility, the graphics rou¬ 
tines are poorly documented, the help 
system frequently gives erroneous re¬ 
sults, and the package provides few ex¬ 
amples of working C++ code. 

But Zortech C++ compiles in a hur¬ 
ry; it produces efficient object files; you 
can use it in conjunction with a third- 
party debugger like CodeView; it is 
compatible with both the draft ANSI C 
standard and AT&T C++; it provides a 
complete development environment; and 
it doesn’t cost a lot of money. Those are 
powerful incentives to jump on the C++ 
bandwagon. 

Editor’s note: The C++ source code for 
the benchmarks is available in a variety 
of formats. See page 3 for details. ■ 


Jon Udell is a BYTE technical editor. He 
can be reached on BIX as ‘ judell. ” 


Tools and Toolboxes 

Modula-2 


Applications Generator 

Amadeus $ 395 

Generate Modula-2 programs directly from your own input 
and save yourself hours of coding! 




with an asterisk. Send $ 10 for 
seven. There is also a wide chojgj 
n Modula-2. 

gawbUa-2 comoiieryjjflpMBj 


Graphics 

M2Graph 65 

Controls Hercules cards in Moduli?: 

M2EGA* $65 

Controls EGA cards in Modula-2. 

Modula Graphics Toolbox I* $ 112 

A collection of extremely fast graphics routines for CGA cards 
written in Modula-2. 

Modula Graphics Toolbox II* $ 188 

Comprehensive package of Modula-2 procedures for all cur¬ 
rently available graphics cards. Includes grahics window 
system, fontpeoamtor, sprite handler, mouse driver, maths 
routines, as wplf afcple chart, histogram and line graph func¬ 
tions etc. “ 4? 


LCR-Wli 

Fast, coi 

M2Windo' 

Fast, 
library witfv 


Manager* $ 133 

system. 

$188 

findow system. Small, high-performance 
menu system and simple mask gene- 


Modula Mask & Menu Generator* $ 360 

Developme$ : s^tofm tor creating masks and menus In 
Modula-2 source code Mask, menu and frame editor. Sup¬ 
ports all colour and attributes. 

Other Tools 

M2 ProH> 

The professorial library 

B-Tree ISAM 

Ultra fast database 

Pascal 

Converts T 


i Converter 

to Modula-2. 

RTA-Utllity Disk 

2-10x (aster i/0, extended MathLIb 

EMS-Utilities* ■ 

Make hill use of your Megabytes of memory expansion. 

M2ISE-lnterface* $ 144 

Modula-2 interface to National Instruments IEEE Interfax . ,. 
' inly a small selection frbm our comprehensi 


$495 

$290 

$59 

$30 

$188 


Modula 


Demo 


disks 


are 


The Modula-2 people: 

MW INTERFACE 
MM TECHNOLOGIES 


3336 Richmond, Suite 323 
Houston, TX 77098-9990 (713) 523 8422 

Dealer inquiries welcome 

International 

Austria: 0222/4545010 United Kingdom: 01/6567^33 

Belgium: 071 /366133 Germany: 02983/8337 

France: 20822662 0731/26932, 

Italy: 02/405174 - 0821/85737. 

Scandinavia: 445/3/512014 04106/3998: 

Switzerland: 01/9455432 0531/347121 

A. L. Meier-Vogt 
Im Spaten 23 
CH-8906 Bonstetten/ZH 
Switzerland 
Tel. (41 )(1) 700 30 37 
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QNX": Bend it, shape it, any way you want it. 


ARCHITECTURE If the micro world were 
not so varied, QNX would not be so suc¬ 
cessful. After all. it is the operating system 
which enhances or limits the potential 
capabilities of applications. QNX owes its 
success (over 60,000 systems sold since 
1982) to the tremendous power and flexibility 
provided by its modular architecture. 

Based on message-passing, QNX is radi¬ 
cally more innovative than UNIX or OS/2. 
Written by a small team of dedicated 
designers, it provides a fully integrated 
multi-user, multi-tasking, networked oper¬ 
ating system in a lean 148K. By comparison, 
both OS/2 and UNIX, written by many hands, 
are huge and cumbersome. Both are ex¬ 
amples of a monolithic operating system 
design fashionable over 20 years ago. 

MULTI-USER OS/2 is multi-tasking but 
NOT multi-user. For OS/2, this inherent 
deficiency is a serious handicap for ter¬ 


minal and remote access. QNX is both 
multi-tasking AND multi-user, allowing up 
to 32 terminals and modems to connect to 
any computer. 

INTEGRATED NETWORKING Neither 
UNIX nor OS/2 can provide integrated 
networking. With truly distributed pro¬ 
cessing and resource sharing. QNX makes 
all resources (processors, disks, printers 
and modems anywhere on the network) 
available to any user. Systems may be 
single computers, or, by simply adding 
micros without changes to user software, 
they can grow to large transparent multi¬ 
processor environments. QNX is the main¬ 
frame you build micro by micro. 

PC’s, AT’s and PS/2’s OS/2 and UNIX 
severely restrict hardware that can be used: 
you must replace all your PC’s with AT’s. In 
contrast, QNX runs superbly on PC’s and 
literally soars on AT’s and PS/2’s. You can 


run your unmodified QNX applications on 
any mix of machines, either standalone or 
in a QNX local area network, in real mode 
on PC’s or in protected mode on AT’s. 

Only QNX lets you run multi-user/multi- 
tasking with networking on all classes of 
machines. 

REAL TIME QNX real-time performance 
leaves both OS/2 and UNIX wallowing at 
the gate. In fact, QNX is in use at thousands 
of real-time sites, right now. 

DOS SUPPORT QNX allows you to run 
PC-DOS applications as single-user tasks, 
for both PC’s and AT’s in real or protected 
mode. With OS/2,128K of the DOS 
memory is consumed to enable this facility. 
Within QNX protected mode,’ a full 640K 
can be used for PC-DOS. 

ANY WAY YOU WANT IT QNX has the 
power and flexibility you need. Call for 
details and a demo disk. 


■ 


THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2 

THE HP VECTRA, AND COMPATIBLES 


Multi-User 

10 (32) serial terminals per PC (AT). 

C Compiler 

Standard Kernighan and Ritchie. 

Multi-Tasking 64 (150) tasks per PC (AT). 
Networking 2.5 Megabit token passing. 

255 PC’s and/or AT’s per network. 
10,000 tasks per network. 
Thousands of users per network. 

Flexibility 

Single PC. networked PC’s, 
single PC with terminals, 
networked PC's with terminals. 

No central servers. Full sharing 
of disks, devices and CPU’s. 

Real Time 

3,200 task swltches/sec (AT). 

PC-DOS 

PC-DOS runs as a QNX task. 

| Message 
Passing 

Fast intertask communication 
between tasks on any machine. 

Cost 

From US$450. 

Runtime pricing available. 



For further information or a free demonstrate 
diskette, please telephone (613) 591-0931. 


Quantum Software Systems Ltd. • Kanata South Business Park • 175 Terrence Matthews Crescent • Kanata, Ontario, Canada • K2M 1W; 
See us at COMDEX FALL ’88 November 14-18 1988 Las Vegas, Nevada. Booth #H7044, Hilton Center 

QNX is a registered trademark o» Quantum Software Systems lid 

UNIX is u rupsserrd trademark crt AT AT Beit Labe, IBM, PC AT. XT and PS 2. PC-DOS er»d OS'? are m«Tetrwrks of International Buetress fAachines. HP and Vectra are registered trademarks ot Hewlett-Packard Company. 


























































Software Review 


<3> Lint for the PC 


PC-Lint Vers. 2.15, Copyright 61npel Software 1385-1988 

- Module nodulel.c 

return (x-32) • 5.0 / 9.0$: 
nodulel.c 9 Warning 524: Loss of precision 

•odulel.c 9 Warning 533: function cent — return node inconsistent 
with line 7 

x = cent( $atoi( argvlll ) ); 

■odulel.c 24 Informational 718: atoi undeclared this nodule, assuned to returi 
int 

■odulel.c 24 Warning 516: function cent: arg. type conflict (Arg. no. 1) 
with line 8 

■odulel.c 24 Warning 534: function cent — return node inconsistent 
with line 7 

$printf( "centigrade = zfSn”, x ); 

■odulel.c 25 Informational 718: printf undeclared this module, assumed to reta 
rn int 

■odulel.c 25 Warning 559: size of argument no. 2 Inconsistent with format 

■odulel.c 26 Informational 715: argc (line 19) not referenced 
Warning 526: printf (line 25) not defined 
Warning 526: atoi (line 24) not defined 
Informational 714: main (line 19) not referenced 


uned to reta 
format 


An MS-DOS version 
of the Unix tool 


Alex Lane 


T he C programming language en¬ 
joys tremendous popularity 
these days. Tools associated with 
programming in C, like make 
and lint, have accompanied the lan¬ 
guage in its migration from Unix to MS- 
DOS. PC-Lint 2.15 ($139) is one PC- 
based implementation of Unix lint—a 
program that reads C source code before 
you compile it in search of what PC- 
Lint’s manual describes as “quirks, idio¬ 
syncrasies, glitches, and bugs.” 

C derives its power, in large measure, 
from the uniformity of its rules for form¬ 


ing expressions; programmers like to re¬ 
fer to this property as orthogonality. But 
C’s orthogonality is a double-edged 
sword. It supports nearly unlimited flex¬ 
ibility and elegance of expression; it also 
lets programmers make silly mistakes. 
Here’s one kind of mistake that C com¬ 
pilers don’t prevent and that lint was de¬ 
signed to catch: 

int dumb_function() { 
return (3-1415); 

} 

This function’s declaration announces a 
return type of int, but its body returns a 
value of type float. The lint programs 
guard against these and other kinds of 
errors that invalidate programs, hinder 
portability, or simply waste resources. 

PC-Lint isn’t the only version of lint 
for the PC market. Phoenix Technol¬ 
ogies, for example, offers a lint pro¬ 
gram called Pre-C. All the PC-based 
lints find themselves in competition 


with C compilers that provide lint (e.g., 
Wizard C) or warning (e.g., Microsoft 
C) features. I’ll compare PC-Lint to 
Microsoft C 5.0. 

Out of the Box 

PC-Lint requires a relatively minimal 
setup: an IBM PC (or compatible) with 
MS-DOS 2.0 or higher and 128K bytes of 
memory (though the manual notes that 
you might need 192K bytes for “satisfac¬ 
tory operation”). I tested the program on 
a 16-MHz ARC 386i equipped with 
512K bytes of memory and a hard disk 
drive. 

There’s nothing fancy about installing 
PC-Lint. You can run it directly from a 
backup floppy (saving about 100K bytes 
on your hard disk), or copy all the files 
from the distribution disk to your hard 
disk and run it from there. In addition to 
LINT.EXE, the package includes a num¬ 
ber of test files, a selection of standard 
library definition files that work with 
different compilers, and a print utility 
that paginates and prints one or more 
files with or without headers, footers, 
and line numbers. 

Getting Started 

You can use PC-Lint right out of the box 
even if you haven’t a byte of C source 
code available. It comes with two sample 
source files that you can use to test the 
program. Other sample files include in¬ 
direction files (.LNT files containing PC- 
Lint options), redirected outputs from 
PC-Lint, and a library definition file 
containing function declarations. These 
demonstration files are small but well 
thought-out; the first chapter of the man¬ 
ual does an excellent job of describing 
them. Another chapter of the manual in¬ 
troduces lint beginners to a philosophy 
(presumably that of the PC-Lint’s au¬ 
thor) regarding the use of the tool. It’s 
called “Living with Lint (or Don’t Kill 
the Messenger).” 

The program’s primary interface is 

continued 
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REVIEW 
LINT FOR THE PC 


PC-Lint 2.15 


Type 

PC-based lint programming tool 

Company 

Gimpel Software 
3207 Hogarth Lane 
Collegeville, PA 19426 
(215) 584-4261 

Format 

One 360K-byte floppy disk 

Language 

C 

Hardware Needed 

IBM PC or compatible with 128K 
bytes of memory 

Software Needed 

MS-DOS 2.0 or higher 

Documentation 

96-page reference manual 

Price 

$139 

inquiry 890. 


the DOS command line. You can type the 
entire command line directly—LINT plus 
options (if any) plus the names of the C 
source files that PC-Lint reads—or you 
can put arguments and names of source 
files into a .LNT file and supply its name 
as an argument to PC-Lint. You can also 
store arguments in the environment vari¬ 
able LINT. If LINT is defined, PC-Lint 
inserts its value at the head of the list of 
arguments. This serves as a convenient 
way to specify a standard set of options. 

The C source files that PC-Lint reads 
constitute a secondary interface. The 
program recognizes and acts on com¬ 
mands that you can embed inside com¬ 
ments; for example, the comment 

/* lint -eTll #/ 

disables error 711, the loss-of-precision 
warning. 

You can send the program's output to a 
file by using the DOS redirection opera¬ 
tor (>). When PC-Lint finishes, it re¬ 
turns an exit code corresponding to the 
number of errors it detected. Control 
programs written in DOS command lan¬ 
guage (.BAT files) can use the DOS 


errorlevel facility to examine and act 
on the exit code. 

The sample files that come with PC- 
Lint generate few errors. Real programs 
aren't usually so cooperative; they can 
cause PC-Lint to spew a torrent of syn¬ 
tax-error messages (alerting you to 
things like an unclosed comment), warn¬ 
ings (e.g., noting an unexpected use of a 
Boolean), and informational messages 
(e.g. t indicating that a signed value will 
be shifted). The art to using lint lies in 
adjusting its verbosity to suppress extra¬ 
neous messages while retaining those 
that warn of real trouble. 

Have It Your Way 

PC-Lint T s many options will appeal to 
lint devotees, though the effort re¬ 
quired to learn about all of them might be 
too much for occasional users. You spec¬ 
ify these options by means of the pri¬ 
mary interface (the DOS command line) 
or the secondary interface. (PC-Lint 
commands embedded in comments in¬ 
side C source files). 

You can fine-tune PC-lint's verbosity 
by means of the e (error) options, which 

continued 


All the Power of A 25 MHz 386 

At Half the Price of Compaq or IBM 

Omega 386/25 $3295 386/16 $2985 


Complete High Quality 386/25/20/16 Systems 


Omega 386/25/20/18 Motherboard 
Har&FtQppy CoMfOtkr J InMHH 
VO Curd {Parallel, Swim. Gam* Port*) 

Two 32 Sit. Four 18 Bit, A Two 8 BH ikftt 
Monochrome GrapMcs/Prlnter Adopter 
T Mb BOm Memory (expendible up to 10 Mb) 

* Ram Cache 386 toon available 


Tdohtoa 40Mb 26mm Haiti Oitra 
Teoc 1.2Mb Floppy drive 
101 Key Enhanced Keyboard 
230 Watl Power Supply 
AT Case Turbo/Lada. 5 Drive S4ota 
Packard Ball TTl Amber M on hoi 
* Tower Cm 


All systems are custom assembled and 
burned in by 0MI technical personnel and 
come with a 1 year warranty on parts A 
labor. All Prices Subject to Change without 
notice. IBM 4 Compaq are Trademarks of 
their respective Corporations. 


The Fastest 286 Available 

286/20/16/12 System Specs 


Omeija 288/20/16/12 Mother Board 
Award BIOS 

Har&Fioftpy Contmfhr 1:1 fctorfsw vm 
I/O Card (Parallel. Serial. Gama Port*) 
Six 16 Bit Slot* A Two 6 Bit Slot* 

1 M 


Teac 1.2Mb Floppy Drive 

101 Kay Enhanced Keyboard 

230 Wall Power Supply 

AT Cava TurtWLadt. 6 Drive SM* 

Monochroma Grophlca/Frlnter Adapter 

Packard Ball TTL Amber Monitor 


286/20 $1895 
286/16 $1795 
286/12 $1495 


Test Results 

386/25 

| 286/20 

Norton SI Ver 4.0 

28.2 

273 

Landmark Ver .99 

33.6 

26.7 

Power Meier Ver 1.20 

4.25 Mips 

3.64 Mips 


Omega 88/10 XT Compatible 

10MHz XT Motherboard {Phoenix BIOS) 

Teac 360K Floppy Drlv* 

Packard Ball TTL Amber Monitor 
Floppy VO Conlroller (2F..CLK.PP, SP. GP) 

150 Wan Power Supply 
AT Jt Ca»a TurtxVLadt 
Keyname* 101 Key Keyboard 
Monochrome Graphlca/Prlnter Adopter 
6 Exputftlofl Slot* . 

WOK Memory Instated $795-00 


Printers 



Floppy Drives 

Panasonic 


To ah lb* 


Teac 


1 0601 

$101 

40Mb 25m* 

$543 

720k 3.6' 

$115 

IDftt 

$222 

70Mb 25m* 

$605 

1.44M 3.F 

$125 

1002 

$361 

illcropslla 


360 k 5.25" 

$89 

1502 

$400 

72Mb 20m* 

$610 

1.2M 5.25* 

$104 

1505 

$473 

Mlnlacrlba 

oniuib 

$281 

SMS Omtl 


Modena 

i 

iigmi 

6438 20Mb 85m* 

$287 

5527 KT na 

$83 

12001 

$57 

3053 40Mb 25ma 

$618 

8240 AT MFM 

$144 

1200E 

$95 

3005 72Mb 2Sms 

$720 

510 SCSI 

$65 

24001 

$103 

60B5 72Mb 28m* 

$986 

612 SCSI 

$80 

2400E 

$152 

6128 100Mb 28ma 

$650 




Monitors 

Samsung White Mono 
Packard Ball Mono 
Thomson Mono 
PrrnoMon MAX 12 
Thomson CGA 
Mitsubishi CGA 
Packard Sail EGA 
Samsung EGA 
Mitsubishi EGA 
Mitsubishi Multi 
Tech n lea Mulll 
Tatung VGA 


$100 

sao 

$110 

$158 

$240 

$2 GO 

$375 

$386 

$408 

$528 

$443 

1562 


Other product 
oil* rad: 


Keytromcs 
North gale 
Archive 


AutoDeek 

Epson 

Western Digital 
DTC 
Sharp 

And Many Moral 


A 


Call For More Information Including Complete Product Catalogue 

□ IDEGA niCRQSVSTEniS IFIC. 

1029 Franklin Road Suite 4-C Marietta, Georgia 30067 


rr°ll Free (800)346^6527 Hours: gam-SpmEST 
In Georgia (404) 429-8862 . 

Fax: (404) 953-6286 Monda y thru Friday 

We Will Gladly Answer Any Customers Technical Questionsl 
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Our Printer Sharing Unit 
Does Networking! 


An Integrated Solution 

Take our Master Switch "*, a sophisticated 
sharing device, combine it with MasterNet" 
networking software for PCs, and you've 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 

Versatile 

Or you can use the Master Switch to 
link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


MasterLink* utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 

Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we’ve got 



AROSE 

ELECTRONICS 

a IRooe to (fowl cotnfiuten 


it. We also have automatic switches, code¬ 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 
Commitment to Excellence 
At Rose Electronics, were not satisfied 
until you’re satisfied. That’s why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 


Call now for literature or 
more information. 


(800) 333-9343 


P.O. Box 742571 • Houston, Texas 77274 • Tel (713) 933-7673 • FAX (713) 933-0044 • Telex 4948886 
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REVIEW 
LINT FOR THE PC 


Listing 1: The file test, c contains subtle and not-so-subtle bugs. 

1 #include <stdio.h> 

2 

3 idefine ZIP 5 

4 Idefine ZAP -1 

5 

6 main() { 

7 int h=50; 

8 int i-10; 

9 int *j « fci; 

10 int k,m,n,q,r=20; 

11 static char (♦hah)[20]; 

12 char **p; 

B 

14 printf("Beginning of program\n"); 

15 

16 n - ZIP-ZAP; 

17 q = product( 3.0 ); 

18 printf("n = %d; q = %d; r « %d\n",n,q); 

19 

20 k = h/*j; 

21 

22 for (m=-3;m<k;printf("The value of m is %d\n",m++)) 

23 /* don’t do anything */ ; 

24 

25 if ( r - 5 ) 

26 printf("The value of r is 5.\n"); 

27 else 

28 if ( r = 20 ) 

29 printf("This'll never get printed.\n"); 

30 

31 printf("End of programNn"); 

32 

33 ) 

34 

35 

36 double product( x, y ) 

37 int x,y; 

38 ( 

39 return ( x * y ); 

40 ) 


enable or disable individual messages or 
entire classes of messages. For example, 
-e501 forces PC-Lint to ignore error 
501; -e7?? turns off all 700-series (in¬ 
formational) messages. When you’ve 
written a piece of code that you know 
PC-Lint won’t like, you can build a de¬ 
tour around it like this: 

float f; 
int i; 


/# lint -e711 disable loss-of-pre- 
c is ion warning */ 

i =(int)f; 

/# lint +e711 enable loss-of-preci- 
sion warning */ 

This prevents PC-Lint from complaining 
about an intentional coercion of a float 
to an int, while retaining protection 
against unintentional coercions else¬ 
where in the program. It’s a nifty fea¬ 
ture, although if you use it often, you’ll 
find yourself typing a lot of extra com¬ 
ments as you lint your way through pro¬ 
gram development. 

You can also disable three general 
classes of error related to function argu¬ 
ments—arguments of unlike type (one 
signed, one unsigned), arguments of un¬ 
like type (yet the same size), and pointer 
arguments having different indirect 
types. These error classes are a bit ob¬ 
scure for my taste, and the options (e.g., 
-eau, -eas, and -epp) aren’t easy to re¬ 
member, despite the manual’s attempt to 
present mnemonic aids. 

Size options simplify life if you port 
code between machines that have differ¬ 
ent scalar sizes. The -si2 option, for ex¬ 
ample, specifies that integers are in 2- 
byte quantities. 

The f (flag) options enable or disable 
global condition flags. For example, 
+fnc permits code to have nested com¬ 
ments, and -fum disallows duplicate 
member names in different structures. 

The height options govern the style of 
PC-Lint’s output and are good candi¬ 
dates for inclusion in the LINT environ¬ 
ment variable. I preferred compact two- 
line error messages to the default four- 
line style, so I specified -h$2 (the dollar 
sign appears in the source line at the lo¬ 
cation of the error). 

Miscellaneous options enable you to 
specify preprocessor variables (as with 
the Microsoft C Compiler’s /D switch), 
restrict the acceptable keywords to those 
included in the current ANSI standard, 


specify a particular memory model, and 
force PC-Lint to return a zero exit code. 

C Compilers and C Versions 

In theory, C compilers are functionally 
identical. In practice they aren’t, be¬ 
cause they use different libraries and sets 
of preprocessor variables. PC-Lint helps 
smooth out the differences. It provides a 
selection of library definition files for 
more than a dozen C compilers. In a li¬ 
brary definition file, declarations like 

void printf (char *,...); 

tell PC-Lint that functions so declared 
are defined in a library. If you work with 
a single C compiler, the easiest thing to 
do is erase all the library definition files 
except for the one you need. If you work 
with several compilers, you can use the c 
(compiler) option to tell PC-Lint to select 
the appropriate one. 

C itself has evolved considerably since 


Kemighan and Ritchie published The C 
Programming Language in 1978. (C pro¬ 
grammers refer to this book, and to the 
language it describes, as K&R.) Al¬ 
though ANSI hasn’t yet released the new 
standard for C, many C products—in¬ 
cluding PC-Lint—have incorporated 
some generally accepted non-K&R ex¬ 
tensions to C. PC-Lint supports many of 
these extensions, including the void type, 
function prototypes, enumerated data 
types, and the M token-pasting operator. 

On the Firing Line 

In search of linty source code, I looked 
back through several years’ worth of 
notes from real C programming projects. 
From the pages marked “Bug of the 
Week” and ”Aaaarrgghhh of the 
Month,” I pieced together a nonsense 
source file (test.c) containing some 
classic quirks (see listing 1). 

First, I ran the file through the Micro- 

continued 
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WHEN THEIR CUSTOMERS DEMANDED 
UNIX SYSTEM V SOLUTIONS, THESE 
INDUSTRY LEADERS CAME TO SCO 


Otandards are made, not bom. 

Hie leading UNIX* System on three generations of PCs, SCO" 
XENIX* System V has revolutionized the way people look at both 
the UNIX System and PCs by revealing the amazing hidden potential 
of these standard hardware platforms. 

In the process, SCO XENIX has become a true standard in UNIX 
System V software. 

And like a true standard, SGO XENIX has opened up entire new 
markets of opportunity that have never before existed for micro- 
processor-based computers. 

rp earned with the latest generation of 80386-based 
1 machines, SCO XENIX 386 allows systems created 
from the widest range of hardware choices to surpass 
the multiuser, multitasking performance of minis 
or even mainframes—at a fraction of the cost 

SCO XENIX can be found tunning thousands of 
XENIX- and UNIX System-based vertical applications 
on powerful business systems supporting 16 , 32, 
or even more useis. And on graphics workstations 
running advanced engineering and scientific 
applications. 


«»mnk& s,,,bV 



And, of course, on personal computers, running multiple DOS 
applications concurrently, or networking XENIX and DOS systems 
together. 

tpoday, more and more end users are demanding the power 
1 that only UNIX System V software can bring to their standard 
hardware platforms. 

And when leading developers, resellers, and computer manufacturers 
who serve these users want to make sure they're working with 
a partner who’s the UNIX System software leader—for now, and 
long into the future of UNIX System standards—they 
come to SCO. 

T hey know that SCO will provide them with the 
most comprehensive environment for UNIX System 
applications, technical and marketing support, 
training, and documentation in existence. 

And they know they can trust SCO UNIX System 
software to be the most complete and reliable 
anywhere in the world, because it comes from the 
most complete and reliable UNK System software 
company in the world. 

The UNIX System software leader—SCO. 



THE SANTA CRUZ OPERATION 


The UNK System Software Leader Worldwide 

(800) 626-UNK (626-8649) • (408) 425-7222 • FAX; (408) 458-4227 • TWX: 910-598-4510 scosacz . E-MAE; ...!uunet!sco!info info@sco.COM 

LUX a a rsfpswtd mdtmufc of AT&T SCO mi the SCO logo in irafemutx The Sanu tnn Gjotdoq, Inc. XENIX u i regjnered trsitemart of lUoucfi Qypanuon S/8S 
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REV IEW _ 

LINT FOR THE PC 


Never buy another ribbon! 


over 100,000 sold 


with Maclnker 




Universal Cartridge Maclnker $68.50 I mage writer or Epson Maclnker $42.00 


New 


Eliminate expensive ribbon replacement 
with the famous Maclnker The Universal 
Cartridge Maclnker ($68.50) will re-ink 
most cartridges with the appropriate 
adaptor. The Universal Spool Maclnker 
will re-ink all spools. Operation is very 
simple & automatic. Our extra dark, lubri¬ 
cated ink yields better than new printout 
quality and its cooling effect extends 
print-head life. New ink dispenser en¬ 
sures precise ink metering. Average num¬ 
ber of re-inkings/cartridge is 60-100 at an 
average cost of 5cents/re-irrking. We al¬ 
so have dedicated Maclnkers for special 
cartridges. AH Maclnkers, with appropriate Multicolor Adaptor can re-ink multicolor 
cartridges (2 or 4 colors). Or use your Maclnker to re-ink in 10 different colors: 
red, green, blue, yellow, purple, brown, orange, gold and silver. Our Customers 
range from individuals to Fortune 500 Corporations. In 1982 we pioneered relink¬ 
ing technology and are dedicated to its development. We have a complete range 
of accessories, heat-transfer re-inking adaptors, special inks and cartridges. 



Band Printer Maclnker 


$299.00 


Universal Cartridge Maclnker...68,50 

Multicolor Adaptor (specify printer).40.00 

Imagewriter I/ll Maclnker mod 234 IM..42.00 

Epson Maclnker mod 271EP .. 42.00 

Universal Spool Maclnker..,.,...68.50 

Heat Transfer Adaptor....................40,00 

Extra Ink bottle.3.00 pint...,...18.50 

All Maclnkers delivered with bottle of ink, ink 
meter, reservoir, reservoir cover. 

Black, uninked, colored, special cartridges 
available. Best ribbon quality at lowest costs. 


Call for free catalog 
Special Offer 

Free mousepad for any order 
>$60.00. Free Key-beeper & 
flashlight combined for or¬ 
ders >$i 00.00, 

Buy the Universal Cartridge & 
the Universal Spool at the 
same time and gei the second 
unit for $50.00 


Multiuser Printer Buffers 


Let us configure the most economic & efficient buffer set-up when using two print 
ers with one computer or two computers and two printers. We have the most com 
plete range of buffers, converters, switches, cables & custom cables. Award win 
ning Proteus switches manually or by software between 2 printers. Memory is au 
tomaticalfy partitioned & both printers can print simultaneously. 

UG-411,1 comp. /1 printer 64k ..160.00 

256k ,.,,270.00 

UG-402 2 comp. / 2 printers 64k-....,..199.00 

256k. ...330.00 

PROTEUS, 1 comp. / 2 printers 64k.199,00 

256k.330.00 UG-402 

UG-403 4 comp. / 2 printers 256k, 399.00 

UG-408 4 comp./ 4 printers 512k 500.00 

UG-412 Serial buffer card 1 MEG..500.00 

CBL-715 Univ, ser-par-ser converter....159.00 

CBL-705 Ser-par converter ......99.00 

Autoscanning switches (4 to 1) . 169.00 Proteus 

Satisfaction or 30 day refund on all products - Immediate shipment - Major credit cards 

Computer Friends, Inc. Order Toll Free 1-800-547-3303 

14250 NW Science Park Dr. in Oregon (503)626-2291 

Portland OR 97229 fax (503)643-5679 telex 4949559 CF 



soft C 5.0 Compiler with the command 
Cl /c /DLINT_ARGS /V0 test.c, which 
compiles test.c at warning level 0 (the 
most permissive). I repeated the test at 
warning levels 1, 2, and 3 (the most 
stringent). Then I submitted the same 
file to PC-Lint. 

The only problem that the Microsoft 
compiler caught at all warning levels was 
the redefinition of product(). PC-Lint 
caught it, too, and it also noted the con¬ 
flict between the number of arguments in 
the definition (two) and in the function 
call (one). At level 3, the Microsoft 
compiler notes that the symbols p t hah, 
and m are not referenced, and, sure 
enough, that turned out to be true. PC- 
Lint notes the same thing; it also shows 
that j isn't referenced and that both r and 
k aren't accessed. The problem is the 
statement k = h/#j ; at line 20. The /# 
characters parse as the beginning of a 
comment, so k gets the value of h f and 
the compiler ignores everything until it 
sees the terminating */ in the comment 
on line 23. 

Unlike the Microsoft compiler, PC- 
Lint found the mismatch between format 
string and arguments in the printf() 
statement at line 18 and caught the clas¬ 
sic misuse of the assignment operator (=) 
for the equality operator (==) at line 25. 
Neither the compiler nor PC-Lint found 
the bug in line 16. After the preprocessor 
replaces ZIP with 5 and ZAP with -l t the 
statement becomes n = 5—1;, which is 
clearly illegal. 

A Good Tool 

PC-Lint should appeal to a variety of 
users. It can help novice C programmers 
with the tricky aspects of the language. 
Experienced programmers—even those 
intimately familiar with C compilers that 
provide lint-like capabilities—can still 
benefit from its stringent analysis of 
source code. In a sense, you get out of 
PC-Lint what you put into it. 

Typically, I just let the program run 
and redirected its output to a file for ex¬ 
amination. I learned to ignore certain 
types of complaints; in time, I'm sure I'd 
get around to using the appropriate op¬ 
tions to suppress them, PC-Lint does its 
job well and belongs in the C program¬ 
mer's toolbox. 

Editor's note: Listing 1 is available in a 
variety of formats. See page 3 for 
details . 1 


Alex Lane is a knowledge engineer for 
Technology Applications, Inc ., of Jack¬ 
sonville, Florida. He can be reached on 
BIX as “alone ," 
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95% of the Top U.S. Companies 
Solve Their Complex 
Numeric Problems with APL 


... Shouldn’t You? 


In businesses 
complex numeric problems 
are a daily challenge , 
professionals from all 
walks of life rely on 
APL* PLUS®. 


Thousands of professionals 
in a wide range of fields— 
investment research, insur¬ 
ance, corporate finance, 
engineering, and science— 
find APL* PLUS the per¬ 
fect software for complex 
problem solving. That's 
because its natural mathe¬ 
matical orientation and 
concise code provide the 
ideal environment for mode! 
building, array handling, 
system prototyping, and 
matrix manipulation. 

Why not give yourself the 
analytical edge, for only 
$695? Call 800-592-0050 and 
we’ll show you how to put 
APL* PLUS to work in 
your specific application. 


Many of our technical pro¬ 
fessionals are fluent in the 
use of A PL For us* A PCs 
combination of power* and 
expressiveness makes it the 
perfect tool for analysis and 
visualization of experimental 
data as well as scientific and 
engin eering comp Motions* 

Frederick L Kram beck 
Manager, Process 
Development 
Mobil Research and 

Development Corporation 


STSC 


A PL is indispensable in devel¬ 
oping mathematical models for 
pricing financial securities such 
as options, futures, and bonds* 
Complex mathematical algo¬ 
rithms are programmed quickly 
and concisely. A nd , empirical 
researeh is facilitated by A PL sfej 
unma tch cd cap a h Hi ties in ** 

manipulating and analyzing 
arrays of data* 

Mark Schroder 
Option Research Specialist 
Prudential IIache 


When you need to consider 
three classes of service , numer¬ 
ous fare types* and multiple 
connections, fare pricing anal¬ 
ysis without A PL is a Herculean 
task. A PL's ability to manipu¬ 
late tables of data with a single 
command enables us to explore 
a wider ra nge of scenarios as 
fast as we can think of them . 

Mike Fisher 
Manager, Systems 
Development 

Pan American World Airways 


STSC, Inc. 

2115 East Jefferson Street 
Rockville, Maryland 20852 

800-592-0050 

301-984-5123 in Maryland or 

Canada 

Telex 898085 


The APL* PLUS System is available for the mainframe, IBM PC and compatibles. 
Macintosh, and machines running UNIX and VAX/VMS.The APL*PLUS System may 
be purchased through dealers and distributors worldwide. 

APL* PLUS is a roistered trademark of STSC. Ire. UNTX. Macintosh, and IBM are 
registered trademarks of AT&T Belt Laboratories. Apple Computer, and International 
Business Machines Corporation, respectively. 

Tap companies according to [he April 17,19W7 issue of Busmens Week. 

*U.S. suggested retail for DOS version. International prices slightly higher. 
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Each quarter we consolidate 
and analyze historical data, 
current data , and forecasts 
from over 800 entities within 
GE and then quickly compile it 
into a comprehensive series of 
reports. With APL we get it 
done in a third of the time it 
would take us using other 
methods. 


Eric Baden 

Manager, Business Systems 
Development 
General Electric Company 
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The shortest distance 
between two points. 

Pro-C: 



System design Finished application 

The C source code applications generator. 


At last, the distance between system design and final 
application is shorter than ever before. Pro-C maximizes 
your productivity by creating commercial applications 
in C source code. 

Pro-C quickly generates well-structured, fully-commented 
C code the way you would write it. This allows you to 
concentrate on systems design instead of wasting time 
repeatedly rewriting code. Plus, Pro-C can also be used 
as a powerful prototyping tool that readily converts 
system design into clean, professional code. 

Learning to use Pro-C is simple: Menus guide you through 
every step, and context-sensitive help is always avail¬ 
able. Pro-C quickly generates source code for screen pro¬ 
grams, reports, menus, and multi-file updates, as well as 
concise system documentation and context-sensitive help. 

PC Tech Journal applauded the power of Pro-C in a 
recent review: “The generated C code is excellent, includ¬ 
ing many comments and the type of functional organi¬ 
zation that a good programmer would choose. , Pro-C 
excels at what it was designed for." 


MS-DOS & Microsoft flfP rfigisJer&O (faO&marks o! Microsoft Corp. UNIX js a 
trademark ol AT&T Bell LaboraJtwi&s. Turbo C is a registered Irademark of Borland 
inter national. QNX is a trademark oP Quantum Software Systems Lid Lattice is a 
registered Trademark of L silica. Inc Zortecti is a trademark or Zort&cti. rnc 


Pro-C is the only source code generator that runs under 
the MS-DOS? QNX? XENIX™ and UNIX™ operating 
systems. Unlike most 4 GL t s t Pro-C doesn't require a run 
time environment—increasing performance without 
royalty fees. 

For added flexibility, a separate product, Pro-C 
Workbench? provides the C source code for over 60 
Pro-C library routines that can be modified to your 
requirements. 

Pro-C code is optimized for a variety of compilers, includ¬ 
ing Microsoft™ € V5 0 and later, Quick C VI.O, Thrbo 
C® VLO and later. Lattice® C V3*2, and Zortech™ V2.05. 

Pro-C: Beyond programmer productivity tools 

Eliminate repetitive programming. Streamline application 
development. Achieve maximum productivity. 

Order Pro-C today Call (800) 265-2682. 

For information on corporate purchases, call Chris 
Finnegan at (519) 745-2700. 



WATERLOO. ONTARIO, CANADA N2J iPB 1513) 745-2700 

ADDITIONAL LOCATIONS UNITED KINGDOM 01 -790-2424 
GERMANY 6155 600B-0 JAPAN 0J 4378561 
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Application Review 


O SpinRite 



Recover bad sectors 
and change the interleave 
ratio on your hard disk 


Richard Grehan 


S pinRite is one of those products 
that generate immediate suspi- 
cion. The claim that a piece of 
software can repair what many 
have been led to believe is entirely a hard¬ 
ware problem—bad sectors on your hard 
disk drive—does prompt people to inch 
away. Tack on the additional claim that 
the program can perform a low-level for¬ 
mat on your hard disk drive and leave 
your data intact, and inching away be¬ 
comes noisy backpedaling, I’ll admit I 
was skeptical; when asked to review 
SpinRite, the first thing 1 had to find was 
a sacrificial hard disk drive. 

SpinRite ($59) from Gibson Research 
is a powerful, low-level diagnostic and 
maintenance program for hard disks in 
IBM PCs and compatibles. I say “low- 
level” because SpinRite does not con¬ 
cern itself with file structure on the disk; 
it works with sectors and tracks of data, 
not directories and files, SpinRite also 
performs diagnostics on other aspects of 
your system: It tests system RAM, veri¬ 


fies that your controller is working prop¬ 
erly, and checks the disk controller’s 
RAM. 

SpinRite also determines your hard 
disk’s track-to-track (adjacent tracks) 
and average seek times. I compared 
SpinRite’s results with the results from 
the Core test. Both tests showed that the 
Everex drive’s average seek time was 
about 23 milliseconds, but SpinRite cal¬ 
culated the track’to-track seek time as 
3.73 ms while the Core test found it to be 
5.49 ms. But beyond diagnostics, Spin- 
Rite can actually recover sectors marked 
as bad by the hard disk drive controller; 
and it can modify the interleave pattern 
on your hard disk drive to guarantee the 
maximum possible throughput. 

Taking It for a Spin 

I ran SpinRite on an Everex 386/20’s in¬ 
ternal 30-megabyte hard disk drive, and 
it informed me that I had 51,200 bytes’ 
worth of bad sectors. I already knew 
this, because I had just executed FORMAT 
on the drive, which reports how many 
bytes’ worth of bad data the drive is in¬ 
fected with. What I wasn’t ready for was 
that SpinRite was raring to go fix the 
data; all I had to do was turn it loose on 
the hard disk drive to do a low-level re¬ 
format with the program’s extremely 
thorough pattern testing activated. 

SpinRite’s iow-level reformat is 
unique in its own right, since it does its 
job while leaving the hard disk’s data in¬ 
tact. I am not suggesting that you try it 
without performing a backup; the Spin¬ 
Rite documentation urges you to back up 
the contents of the hard disk prior to re¬ 
formatting as a safeguard. But if the low- 
level format goes well—and it usually 
does—you don’t have to spend the rest of 
the day reloading your files. However, 
SpinRite’s real claim to fame is its ability 
to recover bad sectors, and even though 
the pattern testing took over 2 hours, I 
got my 51,200 bytes back. I wrote files 
on the hard disk and everything—I even 

continued 


NOVEMBER 1988 * BYTE 237 
























REVIEW 

SPINRITE 


SpinRite 1.02 


Type 

Hard disk utility 

Company 

Gibson Research Corp, 
22991 La Cadena 
Laguna Hills, CA 92653 
(714) 830-2200 

Format 

One 5Y4-inch floppy disk 

Language 

Machine 

Hardware Needed 

IBM PC or compatible with a 
hard disk drive 

Documentation 

40 page user's manual 

Price 

$59 

inquiry 886. 


ran the Norton Disk Test utility a half- 
dozen times just to make sum all was 
OK. 

SpinRite also boasted that it could de¬ 
termine the proper interleave for a given 
drive and controller configuration and 
change the interleave—ostensibly to its 
optimum-leaving the hard disk’s data 
intact. For the Everex I mentioned 
above, the interleave was set to 1-to-l, 
and SpinRite showed that the Everex 
couldn’t do any better than that. So I de¬ 
cided to set the Everex to a 2-to-I inter- 
leave to determine how much worse its 
performance would be . This meant that 1 
had to send SpinRite off for another 
round of its pattern testing. Here’s where 
more of SpinRite’s user-friendliness 
showed through. The reformat takes a 
long time. I started it late in the after¬ 
noon, and it happened that power would 
be shut off so that BYTE could install its 
new uninterruptible power supply that 
evening. Could 1 interrupt SpinRite’s 
low-level formatting and restart it the 
next day, where I left off? You bet. The 
next morning, when 1 booted the ma¬ 
chine and started SpinRite, it asked if I 
wanted to resume the current operation. 


The program finished the interleave 
change in about an hour. 

With a 2-to-l interleave, SpinRite re¬ 
ported that 1 could expect a maximum 
throughput of 261,120 bytes per second. 
For a 1-to-l interleave, SpinRite prom¬ 
ised a maximum throughput of 522,240 
bytes per second. Table l shows the re¬ 
sults of the BYTE low-level disk bench¬ 
marks for both interleave patterns. As 
you can see, a 1-to-l interleave provided 
an overall performance improvement, 
though not as much as I would have ex¬ 
pected. The DOS Seek benchmark gains 
the most; the File I/O test showed little 
gains, if any (I would have expected little 
gain from this benchmark anyway, since 
it performs lots of random reads and 
writes); and the 1-megabyte File Read 
and Write benchmarks are split on gain 
and loss. 

The final figures are most surprising; 
optimizing interleave should improve 
throughput for those operations that read 
and write logically contiguous sectors 
(assuming that logically contiguous sec¬ 
tors are also physically contiguous on a 
track)—which is exactly what the 1- 
megabyte File benchmarks were de- 


APPLE AND OOPS. 
APEAGH 0FAPAIR. 


Romeo and Juliette. Lucy and Desi. Fred and 
Wilma. Sometimes couples just seem made for 
each other. And now when you put Smalltalk/V 
and your Macintosh together you’ve got a 
marriage made in heaven. 

Object Oriented Programming was 
made for Macintosh. Smalltalk/VMac lets 
you develop Mac applications easier than ever 
before using the prototype style that Smalltalk 
is famous for. You also get push-button debug¬ 
ging; multi-processing; complete Toolbox 
access; MultiFinder compatibility; a rich class 
library; and a bushel basket of Smalltalk 
source code. All in our high-performance 32- 
bit architecture. 

Interestingly enough, Macintosh was 
made for oops. Much of the unique hardware 
and interface design in Mac development 


came directly from Smalltalk research. This is 
no casual affair. 

Love, it is written, is not selfish or 
arrogant. So when you become passionately 
involved with Smalltalk/VMac, your work 
is fully compatible with Smalltalk/V on IBM 
PCs (and clones) operating with DOS, OS/2 
and Presentation Manager. 

The new Smalltalk/VMac sells for 
a peachy $199.95 and comes with our no- 
questions-asked 60 day money-back guarantee. 

If your dealer isn’t into oops, order 
toll free, 1-800-922-8255. Or write to; Digitalk, 
Inc., 9841 Airport Blvd., Los Angeles, CA 
90045. Smalltalk/V and Apple. Now 
there’s an 

Smalltalk VMac 
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REVIEW 

SPINRITE 


Table 1: As expected t a 1-to-l interleave provides an overall performance 
improvement compared to a 2-to-l interleave. However, the performance gains 
are somewhat overshadowed by the seeks to and from the file access table . 

Benchmark 1-to-l Interleave 2-to-l Interleave 


DOS Seek 


1-sector 

5.35 

10.83 

32-sector 

38.58 

41.49 

File I/O 

Seek 

.15 

.05 

Read 

1.41 

158 

Write 

1*14 

1.24 

1 -megabyte File 

Write 

6.26 

6.00 

Read 

7,03 

7.21 


Not«: Ail limes are m seconds, except me File I/O read and write times, which am in seconds per 64K bytes. The seek 
time for File I/O is approaching the resolution of the liming routine. For intervals that small ihe agnaMo-noise ratio Is 
getting dangerously low. 


signed to do* An engineer from Gibson 
Research pointed out that I should be 
careful about what I was testing—what I 
was testing exactly. Simply reading a file 
involves seeks to and from the system’s 
file access table, and the time required 


for those seeks might overshadow the 
sector I/O time* In all fairness, SpinRite 
did report the maximum possible 
throughput for each interleave factor; 
how the operating system performs its 
hard disk I/O could reduce any perfor¬ 


mance differences between different in¬ 
terleave factors. 

A Must-Use Utility 
All I can say about the Gibson Research 
people is that they did their homework. 
The user interface is well thought-out 
and easy to use; all interaction is via an 
easy-to-navigate window system. The 
package comes with a hard disk and a 40- 
page user’s manual that is more interest¬ 
ing for its historical content (how the au¬ 
thors of the package made all their 
discoveries about hard disks) than any 
other information* The program is so 
well put together, I found I seldom re¬ 
ferred to the manual, anyway* 

SpinRite is no 14-disk grand-slam C 
compiler, but you shouldn’t under¬ 
estimate its usefulness* If you have a PC 
with a hard disk drive that you spend 
most of your day relating to, and your 
heart sinks every time you see the drive *s 
bad sector list, SpinRite is what the word 
“must” was invented for. ■ 


Richard Grehan is a BYTE senior techni¬ 
cal editor at large * He can be reached on 
BIX as “rick^g. " 
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t>ATA COMMUrJICATiatJSlI 
MAbKUtiS* 



At 17,400 bps and under $1,000... 
The new champion is Courier HST. 


The race belongs to the swift and 
that's why USKobotlcs 1 Courier HST 
is “the champion”. 

In race after race among high 
speed modems, the Courier HST 
outperforms the high-priced com¬ 
petition. 

The writers at Data Communi¬ 
cations and the independent test- 
ing laboratory, Telequality Associ¬ 
ates, concluded in their head-to-head modem test: 



“The USRobotics Courier HST modem, the 
least expensive of all the modems tested, out¬ 
performed all the pseudo-duplex modems on 
the line simulation tests.,/* 

And PC Magazine cads the Courier HST, "the 
top price-performance ratio at 9,600 bps/* 


USRobotics: 

The secret to our success? 

Partly, it’s our innovative V.32 
asymmetrical data pump with 
MNP™ Level 5 data compression 
delivering 17,400 bps... savingyou 
money on phone line charges. 
Partly, if s our unique automatic 
fall-back/fall-forward which assures 
you the fastest speed possible. 

But there s even more to being "the champi¬ 
on" than that. 

Mostly, it's the security you get from know¬ 
ing you are buying the # 1 rated modem. 

If you are considering trading in your current 
modem for a high speed modem, don’t get 
left in the dust. 

Get the new champion— -Courier HST. 


Call 1-800-DIAL-USR 

In Illinois (312) 982-5001 

fflobotics 

The Intelligent Choice in Data Communications 
8100 North McCormick Boulevard, Skokie, Illinois 60076. 

* RaSed first fay Data Communications under frequently encountered line conditions. Data Comniunr rations .May 1908. 

USRobotics, Courier and HST are trademarks of U. S. Robotics, Inc, Other computer and software names identified by ® 01 ’* ate tradammes and/ or trademarks erf their respective manufacturers, 
For sales in the United Kingdom, please call Maricom, Ltd-, Ipswich. England. Telephone: 0473 233S8S. 
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Application Review 


Features 
vs. Speed 


o 



FullWrite takes the 
feature-rich approach 
to word processing 


Diana Gabaldon 


C alling FullWrite Professional 
1.0 “full-featured” is an un¬ 
derstatement. It’s a word pro¬ 
cessor for the Macintosh with 
all the attendant ruffles and flourishes, 
but it also has many capabilities com¬ 
monly found only in desktop publishing 
packages. For example, it can wrap text 
around graphics, it mingles graphics, 
notes, outlines, and text, and it even has a 
MacDraw-like facility that lets you create 
simple drawings without leaving the pro¬ 


gram, For all its functionality, however, 
FullWrite also has some significant per¬ 
formance disadvantages that you may 
find limiting. 

FullWrite ($395) is produced by Ash- 
ton-Tate, and it runs on any Mac Plus, 
SE, or II with at least I megabyte of 
memory, one BOOK-byte floppy disk 
drive, and a hard disk drive. 

FullWrite lets you choose from four 
displays: the icon bar, the outline bar, the 
change bar, and WYSIWYG. The icon 
bar displays symbols indicating the posi¬ 
tion of embedded notes, rulers, sidebars, 
and other formatting in a vertical bar to 
the left of your text. The 15 symbols 
aren’t all intuitive, however, so it takes 
some time to distinguish between them. 
The outline display lets you view your 
document in outline format and can col¬ 
lapse the outline to display only headers 
or only body. The change bar flags all 
changes that you’ve made to a document 
since the last session or the last save. 

The program includes an undo key. 


spelling checking with a 100,000-word 
dictionary and optional in-context check¬ 
ing capability, and a 15,000-root-word 
(220,000-synonym) thesaurus. Format¬ 
ting functions include automatic 
hyphenation (with soft hyphens avail¬ 
able), adjustable-height headers and 
footers, and automatic table of contents 
and hierarchical index generation. 

FullWrite also has features that you 
don’t see in many other word processors. 
For example, FullWrite lets you break a 
document file up into chapters and keeps 
only the chapter you're currently editing 
in memory. And while Microsoft Word 
and other word processors have out- 
liners, FullWrite*s outliner not only ex¬ 
pands, collapses, and adjusts, but it also 
can outline over multiple chapters of a 
document. Most word processors let you 
footnote a document, but FullWrite gives 
you footnotes (floating or fixed), end- 
notes, posted notes (the electronic equiv¬ 
alent of 3M’s yellow Post-it Notes), con¬ 
tent notes, index entry notes, and bibli¬ 
ography entry notes, and it lets you 
browse through them from any point in a 
document. 

The search-and-replace function is 
also quite sophisticated. In addition to 
text string and wild-card searches, you 
can search for text with specific style at¬ 
tributes and even for invisible characters 
such as tabs, spaces, and carriage re¬ 
turns. In contrast, Word lets you search 
for text and some attributes, but not for 
invisible characters. 

In some cases, the program also antic¬ 
ipates things you want to do and makes 
automatic adjustments. For example, 
whenever you enter specifications for an 
option in the layout box, FullWrite auto¬ 
matically adjusts related options. If you 
change the number of columns, the col¬ 
umn width changes automatically. 

And, as with Word, you can express 
things such as margins in terms of multi¬ 
ple units of measure: inches, centime¬ 
ters, picas, and points. But FullWrite 

continued 
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Full Write Professional 1.0 


Type 

Word processor 

Company 

AshtonTate 
20101 Hamilton Ave. 

Torrance, CA 90502 
(213) 329-8000 

Format 

Three SYznnch 8O0K-byte floppy disks 

Language 

Pascal 

Hardware Needed 

Mac Plus, SE> or II with a minimum of 
1 megabyte of memory (2 megabytes 
recommended), one 80GK-byte floppy 
disk drive, and a hard disk drive 

Software Needed 

System 4.1 or higher. Finder 5.5 or 
MultiFinder 10, Font/DA Mover 3.8, and 
LaserWriter Driver 5.0 

Documentation 

250-page spiral-bound Learning Guide 
300-page Professional Reference Guide 
Keyboard Shortcuts card 

Price 

$395 

Inquiry 891 


also adds pixels to the list. 

In addition. Full Write lets you 200 m in 
to display a full-page or even a two-page 
layout on a single screen. And if the 
available fonts and type sizes are insuffi¬ 
cient for your needs, Full Write lets you 
specify a nonstandard-size font and kern 
existing fonts (two characters at a time) 
to improve spacing. 

FulIWrite’s MacDrawdifce facility lets 
you create simple line drawings, and you 
can paste irregularly shaped images 
from the Clipboard directly into your 
document and wrap text around them. 
The latter is a fairly complicated pro¬ 
cess, however, and involves putting the 
graphic into a sidebar to position it. 

Under the Get Info selection, sum¬ 
mary information is available for the 
document you’re currently editing. Data 
includes the author, the revision date, 
and the time and number of keystrokes 
you’ve made. Word has a similar capabil¬ 
ity, but FulIWrite also gives you charac¬ 
ter, word, line, paragraph, and page 
counts. The summary screen also in¬ 


cludes a readability index that indicates 
the complexity of writing on a scale of 1 
to 13, with the numbers 1 through 12 cor¬ 
responding to grade levels and the num¬ 
ber 13 indicating college level. 

Juggling Documents 

FulIWrite lets you open and alternate 
between multiple windows containing 
chapters or documents. The maximum 
number of windows you can open is 
limited only by available system mem¬ 
ory. On a 1-megabyte system, you might 
find using windows to be impractical be¬ 
cause you run out of memory quickly. 
There are also multiple save and print 
functions that let you check off a list of 
documents for saving or printing. 

For document management, Full- 
Write uses a virtual memory system that 
breaks long documents into smaller 
chapters, FulIWrite keeps the current 
chapter text and formatting in memory . 
The rest of the file resides in a virtual 
memory file on disk. When a chapter be¬ 
comes too large for RAM, FulIWrite 
warns you to break it into more chapters. 

Technically, a chapter of 30 pages is 
about as much as a machine with 1 mega¬ 
byte of memory can handle. Practically , 
however, sidebars, graphics, indexes, 
and other elements quickly eat up avail¬ 
able memory and whittle a chapter down 
to just a few pages. 

An Auto-Save option saves the current 
chapter at user-selected intervals. This 
feature can be more of an annoyance than 
a convenience, as chapter saves can inter¬ 
rupt your work for several seconds, de¬ 
pending on the extent of the changes 
you’ve made since the last save. You can 
also set an auto-backup function to auto¬ 
matically create an archival copy of the 
entire document, but this process hangs 
up your system for about 5 seconds. 

FulIWrite can read a variety of docu¬ 
ment formats in addition to its own. 
These include Word 1.05, 3.01, and 
3,02; Mac Write 2.2,4.5, and 5,0; Multi- 
Mate 3.31; MultiMate Advantage; Multi- 
Mate Advantage II 1.0; and ASCII text 
files. However, FulIWrite can write only 
to FulIWrite, Mac Write 4,5, and ASCII 
text formats. 

Slow Performance 

The BYTE editors and I ran FulIWrite on 
several machines, including a Mac SB 
with 1 megabyte of RAM and an 800K- 
byte floppy disk drive that I had 
networked to an 80-megabyte file server; 
a Mac SE with 4 megabytes of memory, 
one 800K-byte floppy disk drive, and a 
2CFmegabyte hard disk drive; a Mac II 
with 5 megabytes of RAM, a 68851 


paged-memory-management-unit chip, a 
video board with a 256K-byte color up¬ 
grade, an 80-megabyte hard disk drive, 
and one 80QK-byte floppy disk drive; 
and a Mac Plus with 1 megabyte of 
RAM, an 80GK-byte floppy disk drive, 
and a 20-megabyte Super Mac Data- 
Frame small-computer-system-interface 
hard disk drive. 

FullWrite’s minimum requirement is 
1 megabyte of memory, but you’ll need 
more than that to make full use of the 
program. FulIWrite was slow to respond 
on the Plus, and I quickly ran out of 
memory on the 1-megabyte Plus and SE 
when creating even small documents. 
My machine returned a Document is too 
big message after creating a five-page 
chapter with a sidebar and two graphics 
elements, FulIWrite’s solution to this 
problem is for you to break the document 
into more chapters, but on a 1-megabyte 
machine, you may find yourself creating 
more chapters than you bargained for. 

Other functions, such as the thesaurus 
and spelling checker, are also quick to 
run out of memory. I wouldn’t recom¬ 
mend using FulI Write on a machine with 
less than 2 megabytes of memory, and 
you’ll probably need even more for big 
jobs. According to Ashton-Tate, users 
working on documentation or other large 
projects should have at least 2,5 mega¬ 
bytes of RAM, 

Since FulIWrite runs best with lots of 
memory, BYTE’s lab ran the word pro¬ 
cessing tests on the 4-megabyte Mac SE. 
In the keystroke count, search-and-re- 
place, ASCII file conversion, and scroll¬ 
ing benchmarks, FulIWrite fell behind 
Mac Write 5.0 and Word 3.01 (see table 
1). In the search-and-replace test in par¬ 
ticular, FulIWrite lagged far behind 
Word and MacWrite. This function, on a 
4K-byte test file, took 94 seconds—near¬ 
ly four times longer than Word and three 
times longer than MacWrite. On the Mac 
II, this number dropped to a more tolera¬ 
ble35 seconds. 

FulIWrite also fell behind when con¬ 
verting from ASCII to FulIWrite format. 
Not surprisingly, these times improved 
substantially on the Mac II, taking 13 
seconds to convert the 4K-byte test file 
from ASCII and just 4 seconds to convert 
it to ASCII. 

During the scroll test, FulIWrite 
paused to update the document at some 
page breaks while passing by others. 
These pauses occurred at different places 
each time I ran the test, and they account¬ 
ed for a 20-second spread in the resulting 
test times. Ashton-Tate attributes the 
poor performance to FulIWrite’s inter- 

continued 
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Now that the best name in 
CAD is this affondable,why 
settle for a generic brand? 

What’s in a name? When it comes to the 
Autodesk name, a lot. In fact, it’s the best¬ 
selling, most well-respected name in the CAD 
business. There simply is not another company 
with the credentials to make that claim. 

That’s why you shouldn’t settle for any¬ 
thing less than AutoSketch,® the best way to 
get started in CAD. AutoSketch is the precision 
drawing tool from the Autodesk family of prod¬ 
ucts. Not only is AutoSketch priced at just 
$79.95* but unlike some entry-level CAD prod¬ 
ucts, you don’t have to keep spending more to 
add the features AutoSketch already has. Stan¬ 
dard features like boxes, circles, stretching, mir¬ 
roring and rotating—to mathematical precision. 

And advanced CAD capabilities tike dynamic 
PAN and ZOOM and automatic dimensioning 
and scaling, in up to 10 working layers. 

Circle 38 an Rt 

*A speed-enhanced version {9 times faster), requiring a math coprocessor, is available lot $99,95. 

AutoSkalch and AutoCAD are registered in the U.S. Patent and Trademark Office by Autodesk, Inc. IBM and Personal Computer AT are registered trademarks of 
International Business Machines Corporation. Personal Computer XT and PS/2 are trademarks ol International Business Machines Corporation 


Of course, if you do want to move up from 
AutoSketch at some point, your files can easily 
be uploaded into AutoCAD? 

AutoSketch runs on IBM® PC/XT ™/AT®and 100% 
compatible computers, and supports IBM’s PS/2.™ 
So if you’ re ready for CAD, why not go with the 
name that rates highest among both critics and 
users? Anything else is, well, second-rate. 

To order AutoSketch call 1-800-223-2521. 

For the name of your nearest AutoSketch 
Dealer or for more in¬ 
formation, call 1-800- 
445-5415 Ext. 1 or 
write to AutoSketch, 

2320 Marinship Way, 

Sausalito, CA94965! 

AUTODESK, INC. 
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Turn MS-Windows into ... 


the PubTech 1 ' 1 File Organizer, 


PubTech File Organizer. An icon-based extension of Microsoft Windows 2.03, 2.1 and 386. 
Integrating file management, backup & restore, application hot keys and other utilities all for $145. 
With Windows 2.1, $195. With Windows/386, $245. With Logitech's M8 Serial Mouse, $195. 


See us at Fall COMDEX 
Htiolh Number RS626 


Call 1-800-PUBTECH 


Publishing Technologies, Inc. 7749 Wood Hollow Dr., Suite 260 Austin, TX 78731 
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nal updating of the document; the com¬ 
pany could not explain why the pro¬ 
gram’s scroll performance varies with 
each test run. The number in the bench- 
mark table (74 seconds) is an average, 
but even the fastest time—64 seconds— 
was substantially slower than Mac Write 
or Word. The Mac II, at 69 seconds, was 
only slightly better. 

A related area where Full Write falls 
down is during cursor movement using 


the arrow keys on Mac SE and II key¬ 
boards. Text cursor movement works 
normally when youTe using the mouse. 
But when you press one of the arrow 
keys, the text cursor moves even more 
slowly, and it disappears completely dur¬ 
ing the movement and doesn’t reappear 
until a second or two after you’ve re¬ 
leased the cursor-move key. This is ag¬ 
gravating, since you can’t keep track of 
the cursor during moves. 


An alternative is to use the Move 
menu, but this, too, is slow. The way 
around this is to use the keyboard short¬ 
cut keys, which instantly move the cursor 
to virtually any point in the document. 

Professional writers and other heavy- 
duty text dumpers often sneer at Mac 
word processors because they claim it’s a 
nuisance to keep taking your hands off 
the keyboard to steer a mouse. However, 
FullWrite provides a full complement of 
other keyboard shortcuts that range from 
text format and style selection to win¬ 
dowing and saving a document. 

Minor Distractions 

It’s difficult to think of many features 
that Ashton-Tate left out of this package. 
One drawback is that columns are ser¬ 
pentine only; there’s no easy way to do 
side-by-side columns. Anyone wanting 
to do two-column manuscripts can still 
manage; you have to define the second 
column as a sidebar and use the page-lay¬ 
out function to set it beside the main col¬ 
umn of text. This requires some extra ef¬ 
fort, however, and is a bit of a kludge. 

FullWrite’s WYSIWYG display mode 

continued 


Table 1: FullWrite performance was lacking in several of the benchmarks. 



FullWrite 1.0 

MacWrite 5.0 

Microsoft Word 3.01 

Keystroke count 

203 

177 

185 

Scroll 

74 

60 

43 

Search and replace 

94 

29 

26 

Reformat 

2 

8 

<1 

Save 

3 

5 

2 

Load 

5 

5 

2 

Word processing to ASCII 

10 

5 

14 

ASCII to word processing 

25 

15 

16 

Note: All tests were performed on a 

Mac SE using a mouse. Rle saves in Word were executed using the Fast Save 


option. All times are in seconds. 
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NEW 


THE “DESKTOP 
PRESENTER PACK” 



Everything you need for creating and 
giving presentations with your PC. 


Now, you can make impressive, professional- 
quality, full-color presentations of any kind right 
at your desk with The DESKTOP PRESENTER 
PACK. 

Everything you need is included: Colormetric® 
a high resolution graphics card for your PC, 
Picturelt™ business graphics software, and 
PCPrintmaker® desktop printing software. 

With The DESKTOP PRESENTER PACK 
you will turn your personal computer into a full- 
capability workstation for creating professional- 


quality presentations quickly and easily. Then 
use your PC to give a video presentation in 
1000 colors. 

Or make high resolution slides, overhead 
transparencies or hardcopy all in full-color by 
simply plugging in a SlideMaker® or color printer. 

Buy the DESKTOP PRESENTER PACK and 
make the best presentation of your career. 

See us at COMDEX 

Call today 800-556-1234, ext. 234. 

In Calif. 800-441-2345, ext. 234. 


General Parametrics Corporation the makers of VideoShow 


Berkeley, CA 415-524-J95fl 
Circle 138 on Reader Service Card 
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You just 
won another 
big job. 


Whose 
software do 
you trust 
to control it? 


Since 1983, Primavera Project Planner has set 
the standard for project management software. That's 
why you can trust Primavera with the most important 
project in the world...yours. 

Contact us for details on our newest features, in¬ 
cluding Import/Export from Lotus 1-2-3 ,l and dBASE. H 
on-screen graphics with customizing capability, and 
pure logic networks. 


Software you can count on 
to keep you in control. 



PRIMAVERA SYSTEMS. INC. 

Project Management Software 


Two Bala Plaza ■ Bala Cynwyd. PA 19004 
12151667-3600 - Telexi 910 997 0481 • FAX; 12 1 51 667-7391 
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displays fonts using fractional pixels. But 
the program may have a problem display¬ 
ing some fonts if you’re using a version of 
Font/DA Mover lower than version 3.6, 
because earlier versions corrupt frac¬ 
tional font measurement information. I 
used version 3 .6, which worked fine, and 
version 3.4, which made some fonts ap¬ 
pear rough or jagged-edged on-screen. 
But aside from the screen display, per¬ 
formance was unaffected; document lay¬ 
out, text processing, and font printing 
worked fine. 

Other than my problems on the Mac 
Plus, no significant errors occurred 
while I was using FullWrite, and warn¬ 
ing messages helped to prevent potential 
problems. 

FullWrite is easy to learn and use, and 
the documentation is well designed and 
organized. The package includes a spi¬ 
ral-bound Learning Guide, a Reference 
Guide, and a Keyboard Shortcuts card. 
Notes, tips, and warnings are liberally 
sprinkled throughout both manuals. 

If you get into trouble, Ashton-Tate in¬ 
cludes 90 days of free technical support, 
provided you send in the registration 
card. The company also offers extended 
support, which entitles you to 15 calls for 
$50 a year. A monthly graphics newslet¬ 
ter, Random Lines , is also available, as is 
electronic support via forums on Compu¬ 
Serve, The Source, and an Ashton-Tate 
bulletin board. 

Bone of Contention 
FullWrite is hard to beat on features, 
providing elements of MacDraw, Page¬ 
Maker, and a sophisticated word proces¬ 
sor in one package. Unless you're doing 
book-size projects, this package would 
probably suit your needs for both general 
word processing and desktop publishing 
functions. PageMaker is more powerful 
than FullWrite in terms of special effects 
and page layout, but FullWrite is more 
than adequate for most desktop publish¬ 
ing needs. 

On the other hand, FullWrite has a 
ravenous appetite for memory, and it is a 
slow performer—especially during 
search-and-replace functions. It's best 
suited for Mac SE and II users with at 
least 2 megabytes of memory on-board. 
If you’ve got the resources and you’re not 
looking for speed, however, FullWrite is 
worth a look. ■ 


Diana Gabaldon is the editor of Science 
Software and an assistant research pro¬ 
fessor at the Center for Environmental 
Studies at Arizona State University , 
Tempe, Arizona. She can be reached on 
BIXc/o "editors. ” 
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A real time 
video digitizer 
for the 
VGA adapter. 


OCULUS™-10 lets you: 

fl Grab images of moving scenes into your computer 
H From all standard cameras and VCR'S 
H in either Monochrome or full, true colors 
H With VGA resolution 

Contrary to competing products which take several 
seconds to scan an image, OCULUS ru - 10 grabs 
images in 1/2Gth of a second or less. Our software 
updates them on your VGA board at a rate of up to 10 
images per second. OCULUS 1M -10 gives you full 
freedom for; 

H Digitizing images of live subjects 
| Framing 
| Focussing 

| Selecting scenes from video recordings 

images can be saved in formats compatible with most 
electronic publishing and graphics software packages. 

OCULUS-10! A half-size add-on board for IBM- 
compatible micro-computers: PC, XT, AT. 386, and 
PS/2 models 25 and 30. The price? An unbelievable 



ACTUAL UN-RETOUCHED PHOTOGRAPHS OF IMAGES 


GRABBED BY OCULUS "-10 


Specifications 
On-board memory; 128 Kb 
A/D converter; flash. 6 bits 

FRAME-GRABBING TIMES 

Monochrome: 

320 x 200, 4 bits: 1 /60 second 
320 x 200, 6 bits: 1 /20 second 
640 x 480, 4 bits: 1 /30 second 
Color: 320x 200: 1/20 second 

ISM. tBM PC XT AT. PS/2 are trademarks of 
international Business Machines Corporation 






I —- 

Mail to: 


SUPPLIERS OF HIGH QUALITY 
IMAGE PROCESSING PRODUCTS 
SINCE 1983 


CORECO INC. 

6959 Trans-Canada Highway 

Unit 113. Saint-Laurent. Quebec, Canada 

H4T1VS 


Please rush me an OCULUS 11 '' - 10 board, wirh utility software and 
Coreco s 3 months warranty, for $495 (US currency] plus $15 for 
shipping 


NAME 

ADDRESS 


STREET 
STATE ’ 


CITY 

HP 


□ VISA □ MASTER CARD EXP 


CARD ..... 
SIGNATURE , 
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12 MHz 80286 
AT-Compatible 

1Mb on-board DRAM 


■"' • Full set of AT- 

f- 'f compatible controllers 

t* .... EGA/CGA/MDA/ 

v ' Hercules compatible 


HD/FD controllers 

* 

...and more 


B ig power 
for smaller systems. 

Little Board/286 is the newest 
member of our family of MS-DOS 
compatible Single Board Systems. It gives 
you the power of an AT in the cubic inches 
of a half height 5 1/4” diskdrive. It requires 
no backplane. It's a complete AT-compaL 
ible system that’s functionally equivalent to 
the 5-hoard system above. But, in less than 
6% of the volume. It runs all AT software. 
And its low-power requirement means 
high reliability' and great performance in 
harsh environments. 

Ideal for embedded & dedicated 
applications. The low power and tiny 
form factor of litde Board/286 are perfect 
for embedded microcomputer applica¬ 
tions: data acquisition, controllers, 
portable instruments, telecommunica¬ 
tions, diskless workstations, FOS terminals 
... virtually anywhere that small size and 
complete AT hardware and software 
compatibility are an advantage. 


you see here. 

THE AMPRO LITTLE BOARD /286 


Compare features. 
Both systems offer: 

* 12MIfz CPU 

* 5l2Kor l Mbyte on- 
hoard DRAM 

■ 80287 math coprocessor 
option 

* Full set ufAT-compatible 
controllers 

* 2RS232Cports 

* Parallel printer port 

* Floppy disk controller 

* EGA/CG A/MDA/11 erodes 


■ AT-compalibJe bus 
expansion 

• A wide range of 
expansion options 

• IBM-conipatible Award 
ROM BIOS 

But only little 
Board/286 offers: 

• 5.75" x8" form factor 


• EGA/CGA/MDA/Hercules 
on a daughterboard with 
no increase in volume 

• SCSI bus support for a 
wide variety of devices: 
Hard disk to bubble drives 

• On-board I Kbit serial 
EPROM. 512 bits available 
for OEMs 

• Two byte wide sockets 
for EPROM/RAM/ 

NOVRAM expansion 
(usable as on-board solid- 
state disk) 

• Single voltage operation 
(+5VDCon!y) 

• Less than 10W power 
consumption 

• 0-60°C operating range 

Tradenorto: ATfit PC-IBM Com.; 
Hercules—Hercules Comp. Tedi., 
tot; MS-DOS —Microsoft Cmp. ; 
link.' —Amp ro Co mp u tf rs F Inc 


Better answers for OEMs. 

Little Board/286 is not only a smaller 
answer, it’s a better answer... offering 
the packaging flexibility, reliability, low 
power consumption and I/O capabilities 
OEMs need... at a very attractive price. 
And like all Ampro Little Board products, 
Little Board/286 is available through 
representatives nationwide, and world¬ 
wide. For more information and die name 
of your nearest Rep, call us today at the 
number below. Or, write for Ampro little 
Board/286 product literature, 

408 - 734-2800 

Fax:408-734-2939 TLX: 4940302 


COMPUTERS, INCORPORATED 
H 30 Mountain View/Alviso Road 
Sunnyvale, CA 94089 


Rep&: Auslralta 61 3 720-3298; Belgium-32 87 46.90.12; Canada-(604) 436-0028; Denmark-45 3 66 2D 20; Finland-358 0 585-322; France-331 4502-1800; Germany, We$l-49 39 611-6151; 
lsr$e*-9?2-3 49-16-95; Haly-39 6 811-9406; Japan-81 3 257-2630; Spain-34 3 204*2099; Sweden^46 88 55-00-65; Switzerland -41 1 740-41-05, United Kto0dom-44 2 964-35511; USA, contact AMPRO. 
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Application Review 


Remote-Control 

Communications 


o 


Renote* ftanager Press 


User ID Description 



User list 


Startup connand 


IPIAMAGER RZHDST nanagcr (fron INSTALL) 



HORflAL Other entries start 

i .f i 

with these defaults 

Press D Q IfllH Haffil Q - Q to select an entry, or 

IkllSl configure Your systen 

liilCiR create a heu user 

ILUfll uieu activity Log 

lilisfl change Setup for MANAGER 

fJtB 1 ! Quit: return to DOS 
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Crosstalk’s Remote 2 
lets you control 
another computer via 
your modem 


Rick Cook and Paul Schauble 


A remote-control communica¬ 
tions program is indispensable 
for anyone doing software sup¬ 
port over the telephone. It lets 
you use a modem to look over the user’s 
shoulder to examine the system as it 
runs, enter commands, and check screen 
displays. The program is an enormous 
asset if you do software maintenance or 
support, and it is ideal for walking a user 
through a sequence of instructions. 


One such remote-control program is 
Remote 2 1.0 ($195) from the Crosstalk 
division of DCA in Roswell, Georgia. It 
consists of a program called R2Host, 
which runs on the user’s machine, and 
R2Call, which calls into the remote com¬ 
puter. The programs run on MS-DOS 
systems in as little as 36K bytes of RAM. 

Remote-control programs are defi¬ 
nitely useful, but they are very difficult 
to write. In essence, they are the ultimate 
terminate-and-stay-resident (TSR) pro¬ 
grams in that they go far beyond any¬ 
thing MS-DOS was ever intended to do. 
They must wedge themselves invisibly 
between the applications and the operat¬ 
ing system and transmit every keystroke 
and every pixel through a communica¬ 
tions port to another computer. 

The remote caller needs to be able to 
do everything the user can do from the 
keyboard, as well as see everything on a 
remote display. Ideally, the remote pro¬ 
gram should be absolutely invisible to the 
user’s system. Everything should operate 


exactly as it does when the remote-con¬ 
trol program is not loaded. 

Unfortunately, no remote-control pro¬ 
gram is that good. Like all remote pro¬ 
grams, the R2Call/R2Host system has 
inherent drawbacks; however, it also has 
some problems all its own, especially in 
the way it handles screen displays. 

In addition to running a computer re¬ 
motely, R2Call/R2Host also provides a 
number of other features, such as file 
compression and error-corrected trans¬ 
mission, password and callback features 
for security, and a simple but useful ses¬ 
sion management function that includes 
maintaining a comprehensive call log. 

R2Call/R2Host works over a modem 
or over a direct serial link. It handles 
both Hayes-compatible and non-Hayes- 
compatible modems. R2Host can handle 
calls from systems without R2Call, but it 
must run DCA’s Crosstalk XV commu¬ 
nications package. The program includes 
a reference card for the key combinations 
used to simulate control, escape, and 
other key combinations when running 
with Crosstalk. R2Host will even accept 
calls generated by about a dozen types of 
terminals, including the ADM-3A, the 
VT-220, and the IBM 3161. 

We tested R2Call/R2Host on an Ev- 
erex 386 PC running at 16 MHz with a 
USRobotics 2400-bit-per-second mo¬ 
dem, and on an IBM PC switchable be¬ 
tween 4.7 MHz and 8 MHz with a Data- 
Fox 2400-bps modem. For the CGA 
tests, we used a Leading Edge Model M 
with the DataFox modem instead of the 
IBM PC. We also tested the programs 
using a serial cable and a null modem 
connection between the computers* 
serial ports running at 19,200 bps. We 
had no problems with either the modems 
or the cables that could be attributable to 
the software. 

Installation 

One of the best things about R2Call/ 
R2Host is the installation program. In- 

continued 
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Back, 
by popular 
demand. 


Just a few years ago, illegal hunting 
and encroaching civilization had all but 
destroyed the alligator population in the 
south. They were added to the official 
list of endangered species in the United 
States. 

Mow alligators have made a 
comeback. 


Conservationists 
intent on preserving this 
legendary reptile helped the 
alligator get back on its feet 
Once again some southern 
swamps and marshes are 
teeming with alligators. 

With wise 

conservation policies, 
other endangered 
species have also made 
comebacks ... the 
cougar, gray whale, 

Pacific walrus, wood 
duck, to name a few. 

If you want to help 
save our endangered 
species, join the National 
Wildlife Federation, 
Department 106, 1412 
16th Street, MW, 
Washington, DC 
20036. 
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Remote 2 1.0 


Type 

Communications program 

Company 

Crosstalk Communications/DCA 
1000 Holcomb Woods Pkwy. 

Suite 440 

Roswell, GA 30076 
(404) 998-3998 

Format 

Two 5V4-inch floppy disks 

Language 

Assembly 

Hardware Needed 

IBM PC or compatible with at least 36K 
bytes of memory above that needed for 
the application software 

Documentation 

131-page R2Host manual; 107-page 
R2Call manual; quick reference card 

Price 

System (combined host and caller): 
$195 

Host only: $129 
Caller only: $89 

Inquiry 889. 


stead of presenting a series of cryptic 
questions, it gives a screenful of text at 
each decision point that fully explains 
your choices and their consequences. 

For example, if you install the pro¬ 
gram to run over a serial link, the 
modem test step in the installation pro¬ 
cess naturally fails. The program not 
only tells you it failed, it also tells you 
this is normal and then warns you that it 
can’t be sure everything is connected 
properly. 

Best of all, R2Call/R2Host asks your 
permission before adding something to 
your AUTOEXEC.BAT file. People with 
painstakingly crafted scripts in their 
AUTOEXEC.BAT files can tell the pro¬ 
gram not to mess with them, while aver¬ 
age users don’t have to make manual 
changes to the file. 

The documentation that comes with 
the program is very good. It is clear, con¬ 
cise, and effective at explaining the basic 
features of both programs. 

For all its ease of installation, though, 
you can’t expect an inexperienced user to 
successfully install R2Host without 
some hand-holding. There are just too 
many parameters that have to be set. This 
is inherent in programs of this type, 


which is unfortunate, because R2Host is 
the program that has to run on the ma¬ 
chine to be accessed (i.e., the one that 
will be out in the field). 

One peculiarity developed when we 
set up our test systems. The 80386 ma¬ 
chine was running an EGA-compatible 
Sigma Color 400 card and a color moni¬ 
tor, but it also had a monochrome card 
installed. Although we told the installa¬ 
tion program we wanted a color display 
on that system and a monochrome display 
on the other system, R2Call/R2Host in¬ 
sisted on displaying through the mono¬ 
chrome card on the color system. And it 
wasn’t until we plugged a monochrome 
monitor into the monochrome card that 
we got a screen display. 

This is deliberate, according to Cross¬ 
talk. However, there’s no message tell¬ 
ing the user what is going on. If you don’t 
have your monochrome monitor hooked 
up and turned on, you have no idea what 
is happening. 

Graphics Drawbacks 

Most of the problems we encountered 
with R2Call/R2Host were related to the 
screen display, especially trying to work 
with anything other than monochrome 
monitors. 

The program does not claim to sup¬ 
port EGA or VGA graphics. It doesn’t 
support Hercules-style high-resolution 
monochrome graphics, and it treats cards 
that display CGA on monochrome moni¬ 
tors as simple monochrome displays. 

R2Call/R2Host does support CGA-to- 
CGA connections in character and 
graphics modes, albeit with some limi¬ 
tations. When we tried running Lotus 
1-2-3 graphics, the system running 
R2Call locked up, and the screen of the 
system with R2Host had its foreground 
color set to 0, leaving a completely blank 
screen. Both systems had to be reset. 

Once again, this is a severe test. Lotus 
is notorious for handling graphics in a 
nonstandard and hardware-specific way, 
so failure was likely. The manual does 
warn that programs that do direct hard¬ 
ware calls for graphics may not work. 

In practice, there were more limits 
than the ones the manual warned against. 
The program handles CGA all right, but 
only CGA to CGA, at least in character 
mode. (You can use an EGA card in 
CGA-emulation mode.) R2Call/R2Host 
had no problem with spreadsheets and 
text between CGA systems. 

Although the program is supposed to 
handle CGA-to-CGA graphics, we found 
that they didn’t always work. We at¬ 
tempted to run some of the demonstra- 
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tion programs supplied with QuickBA¬ 
SIC 4.0. Some of them ran, and some of 
them didn’t. Animation programs pro¬ 
duced screen snapshots rather than mov¬ 
ing objects. However, programs that 
drew a Mandelbrot set and a sine wave 
worked. 

We also tested a character-based game 
on a CGA host and a monochrome re¬ 
mote; it didn’t work. What we got was 
pieces of the command-line text scat¬ 
tered throughout the remote’s display. 
Given the proliferation of color displays, 
the requirement that the displays match is 
a fairly serious limitation. It makes it dif¬ 
ficult to use the product to communicate 
with remote computers, and that is* after 
all, the reason it exists. 

This is further complicated by the way 
R2Call/R2Host behaves when things do 
go wrong. Don’t expect warning mes¬ 
sages or simple refusals to function here. 
When R2CalI/R2Host fails, it almost al¬ 
ways fails hard, locking up one or both 
machines. Since failures are so likely, it 
would have been nice if they were cush¬ 
ioned in some way—at least with a warn¬ 
ing message for when the user is about to 
try something chancy or, preferably, by 
refusing to run dangerous programs. 

Crosstalk says it is addressing this 
problem in the next version of the product 
(1.1), which should be out by the end of 
the year. But don’t expect the problem to 
go away entirely. 

Unsettling Screens 

The display incompatibilities weren’t the 
only problem with R2Call/R2Host dis¬ 
plays. The screen updating is an invita¬ 
tion to a migraine. 

You can see what is going on with the 
remote system, but don’t plan on looking 
at it for very long. The display updating 
is an annoying, eye-straining mess. 

Screen updates are slow, of course. 
Even over a 19,200-bps serial link, the 
display can’t be expected to match the 
speed of a memory-mapped PC display. 
This means that if you are typing text 
into a word processor, for example, the 
screen will lag by several characters. 

But that doesn’t excuse the jerky, 
crazy way the display is updated on 
R2Call/R2Host. When you enter text, 
the screen does nothing for the better 
part of a second, and then the display 
jerks ahead with a burst of characters. 
The effect is extremely unsettling and 
makes it hard for even a moderately fast 
typist to work at the system. 

Worse, entering commands on the 
command line is difficult. If you make a 
lot of mistakes, you don’t catch them be¬ 
cause you can’t see them until you’ve 


reached the end of a command. If you’ve 
already hit Enter out of reflex, you get an 
error and have to reenter the command. 

Still worse, the cursor position bears 
little or no relationship to where the 
screen is updating. When typing in text, 
sometimes the cursor is behind the char¬ 
acters as they flash on the screen and 
sometimes it is ahead. The effect is ex¬ 
tremely distracting. 

To top things off, in a screen redraw, 
parts of the screen appear seemingly at 
random while the old screen remains vis¬ 
ible. In running QuickBASIC demonstra¬ 
tion programs, for instance, often the 
bottom third of the screen would show up 
first, followed by the top, and then the 
middle. Usually there would be parts of 
both screens visible at the same time for 
several seconds. Using, say, WordPer¬ 
fect 4.2 to type half a screen of text could 
drive you nuts. 

According to Crosstalk, programs that 
use the BIOS routines to move the cursor 
should be smoother, though few of the 
most powerful application programs 
work that way. Crosstalk also says that 
the revised version should be better with 
all kinds of programs. 

Remote Applications 

With the exception of the screen update 
problem, when R2Call/R2Host works, it 
works well. 

R2Call/R2Host maps the keyboard of 
the calling machine exactly onto the host 
computer: An Escape on the host is an 
Escape on the calling machine, and so 
on. The caller doesn’t have to remember 
a separate set of key codes for the host, 
and this makes things more intuitive for 
the caller. For callers using Crosstalk 
rather than R2Call, there is a set of alter¬ 
nate key combinations for the various 
special keys, all spelled out in a refer¬ 
ence card that comes with the package. 

Also on the plus side, R2Call/R2Host 
ran perfectly with our local-area net¬ 
work, an ARC net running Novell Net¬ 
Ware. We had no problems manipulating 
the network with either program. 

However, some application programs 
did not work. Once again, some of this is 
to be expected, TSR programs, or pro¬ 
grams that write directly to the hard¬ 
ware, make odd function calls, or other¬ 
wise behave badly, are always chancy on 
systems where MS-DOS has been pushed 
beyond its design limits. The manual 
specifically warns about several poten¬ 
tial problem areas. 

However, in some cases, we could not 
figure out why a program failed. Final- 
Word 2.0, for example, would not run. It 
would load, and the screen would come 


up, but neither system could move the 
cursor off the command line or produce 
any other response. The calling system 
finally had to be rebooted for us to get 
out of it, 

FinalWord is a solid word processor 
that does not have a reputation for doing 
odd things to computers. Neither we nor 
Crosstalk have an explanation for its fail¬ 
ure to run. Therefore, we recommend 
that before buying Remote 2 , you check 
the compatibility of the applications you 
intend to run. 

In contrast, WordPerfect 4.2 worked 
normally—given the irritating display. 
Microsoft’s QuickBASIC also ran with¬ 
out a problem. 

Except for the graphics, Lotus 1-2-3 
also worked normally over R2CalI/ 
R2Host. We could load 1-2-3 over the 
network, create or call up spreadsheets, 
and then manipulate them from either 
computer. 

File transfers were trouble-free. Both 
archived (compressed) and text files 
moved both ways quickly and smoothly. 
There was a small difference in transfer¬ 
ring from the 80386 to the PC versus 
from the PC to the 80386, but not much. 

There is a real need for a program like 
R2Call/R2Host. If you are doing soft¬ 
ware support for remote locations, it is a 
great time saver. 

R2Call/R2Host gets very high marks 
for its installation program and for its 
manuals. Its functionality, however, is 
less satisfactory. Generally, it can be 
recommended only if you don’t have to 
stare at the screen for a long time and if 
you are thoroughly familiar with both the 
host and target systems, as well as the 
software you are running and how it in¬ 
teracts with R2Call/R2Host. Otherwise, 
you will waste a lot of time trying to de¬ 
cide what is a problem with the applica- 
tion and what is an artifact of the 
R2CalI/R2Host connection. 

At the very least, Crosstalk needs to 
do something about the horrible screen 
updates and install some kind of warning 
or interrupt system to keep incompatible 
programs from crashing the systems. It 
would be nice if the company could add 
better support for mixed-mode and non¬ 
monochrome displays as well. ■ 


Rick Cook is a freelance writer living in 
Phoenix, Arizona, specializing in com¬ 
puters and high technology. He can be 
reached on BIX as “rcook. ” Paul Schau- 
ble is an independent program developer 
living in Glendale, Arizona , who has 
been working with Unix-based systems 
for over 10 years . He can be reached on 
BIX as “pis. ” 
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OR YOUR MAC... 
JUST $99.95! 



Affordable CADD. And it's 
only fhe beginning. 

The CADD stands for Com¬ 
puter Aided Design and Draft’ 
mg. With a suggested retail 
price of just $99,95, Generic 
CADD Level 1 makes the power 
of real CADD affordable. And 
it's just part of a family of 
Generic CADD products that 
will make you more productive 
than ever before. 



Standard Mac interface for 
ease of use. 

Now you can produce accu¬ 
rate drawings with real world 
scale on the Mac Plus, Mac SE, 
or Mac II. You can edit multiple 
drawings in separate windows 
and cut and paste between 
them, CADD Level 1 is also 
multifinder compatible. 

Symbol Libraries boost 
productivity. 

From office furniture to spe¬ 
cialized electronics symbols, 
our Symbol Libraries save you 
the time of redrawing repeti¬ 
tive elements ever/ time you 
need them. 

Add the power of real CADD 
to your Mac. 

Move your Macintosh draw¬ 
ings into the real world. Call us 
at 1-800-228-3601 for your free 
CADDalog or the name of your 
Generic dealer. And find out 
why we say the only thing 
generic about us is the price. 

© f9B8 Generic Software, Inc, Generic CADD Level I 
is ndl -cap y pwotndcd and comes with a 60-day money 
hack guarantee. Registered users get free technical 
support from Ger>ef ic , 

Level I and Generic CADD are trademarks ol Generic 
Software. Inc. Macintosh is a trademark of the Apple 
Computer Ccwp. 

11V11 North Creek Parkway South, Bothell, WA 98011 
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Review Update 


80386 Clones 
Revisited 


Northgate’s Affordable 80386 


Our October Product Focus uncovered 
some outstanding machines among the 
20 low-cost 80386 clones we reviewed. 
But few of those receive the kind of pub¬ 
licity generated by Northgate’s offering, 
a 16-MHz system retailing for an even 
$3000. Among our requirements for in¬ 
clusion in that review were that the sys¬ 
tem come in complete usable configura¬ 
tion, with a monitor, a keyboard, at least 
one floppy disk drive, and at least a 40- 
megabyte hard disk drive. Although the 
Northgate system arrived too late for that 
review, it eventually came equipped with 
all that we asked for, and more. 

Like many of the top-performing sys¬ 
tems we reviewed, the Northgate 386 is 
built around the AMI/Mylex 386 
motherboard. The board comes with 1 
megabyte of 120-nanosecond DRAM 
and a 64K-byte SRAM cache. Caching 
allows performance at 16 MHz with zero 
wait states. The design earned the system 
a 2.61 CPU index on our benchmarks, 
tying it with the Zeos 386 Tower and the 
Spear Mono-386A for one of the highest 
ratings among the 16-MHz systems. 

Unfortunately, all this processing 
power comes at a price: The board’s lay¬ 
out limits future expansion. The system 
supports only an 80287 coprocessor (an 
80387 can be added using a daughter¬ 
board), the 32-bit memory ceiling is set 
at a low 4 megabytes, and memory up¬ 
grades must be done by the 
manufacturer. 

Northgate’s most highly touted fea¬ 
ture is its 65-megabyte MiniScribe 
3650R hard disk drive, coupled with an 
Adaptec 2372 controller that allows run- 
length-limited encoding at a 1-to-l inter¬ 
leave. Only Zeos, using the same con¬ 
troller, was able to match Northgate’s 
hard disk capacity. 

The drive’s actual access time specs 
are not outstanding at 40 milliseconds, 
but Northgate claims that its drive/con¬ 
troller subsystem attains high through¬ 
put. Our disk benchmarks, which con¬ 
sider both access time and throughput, 
gave the combination a disk index of 
1.38, about average for 40-ms drives. 


Application benchmark results were 
mixed, with the drive scoring well on the 
relatively disk-intensive Spreadsheet 
tests (2.75) but giving a poor showing of 
1.34 on the most disk-intensive Database 
benchmarks. Zeos’s 386 system, using 
the Adaptec with a Seagate ST277R 
drive, turned in a better disk perfor¬ 
mance overall. 

It’s hard to rate qualitative features 
like monitor clarity and keyboard feel, 
but the most outstanding part of the 
Northgate design may well be the ergo¬ 
nomics. The 102-key keyboard has an 
excellent tactile response, and the keys 
are generally positioned for comfortable 
typing. The 14-inch white-phosphor 
flat-screen monitor looks and acts like 
the fine Everex model. 

On the whole, the system was a solid 
performer. Its combined application in¬ 
dex of 10.05 put it right beside the Spear 
machine and ranked it seventh out of the 
21 reviewed clones. The whole Northgate 
package, which includes DOS 3.30 and 
GWBASIC, is well put together and a 
good buy for $3000. In terms of sheer 
performance, though, there’s little to 
distinguish it from the rest of the high¬ 
speed crowd.—Steve Apiki 


Apple’s Scanner 


Since the October review of low-cost 
Mac scanners, Apple has introduced its 
own Apple scanner, priced at $1799. 
Like the competing scanners, it closely 
resembles a flatbed copier. The Apple 
Scanner requires no external power sup¬ 
ply or SCSI adapter box; a power cord 
(supplied), SCSI terminator, and SCSI 
adapter cable (not supplied) get you set 
up. You can change the scanner’s SCSI 
ID with a push-button selector dial if it 
conflicts with another SCSI peripheral. 

The scanner can handle an 8V6- by 14- 
inch document scanned in as line art, as 
a halftone, or as a 4-bit-per-pixel gray¬ 
scale image, for 16 gray levels. Scanning 
resolution (from 75 to 300 dots per inch) 
is user selectable, and you can save the 
image as PICT2, Tagged Image File For¬ 
mat, or MacPaint files. However, you 


can’t open files saved as TIFF or Mac¬ 
Paint. I can understand this limitation for 
MacPaint files, since information is lost 
saving the image as a 72-dpi black-and- 
white MacPaint image, but the inability 
to open TIFF files doesn’t make much 
sense. 

Three disks of software are supplied. 
The first contains a VideoWorks II tuto¬ 
rial. The second disk has the AppleScan 
application, Scanner INIT, and Laser- 
Prep/LaserWriter 5.2 driver files. The 
third disk holds the Scanner INIT and 
HyperScan, a HyperCard version of 
AppleScan for use with HyperCard 1.2. 

I tried the AppleScan application on a 
Mac II with 5 megabytes of memory, an 
AppleColor monitor, and a Mac II video 
board. Scanning times were slow (about 
47 seconds for an 8V£- by 14-inch line 
scan, and nearly 2 minutes for a gray¬ 
scale scan of the same image), but the 
quality is very good. The application is 
reliable—no system bombs. The manual 
doesn’t tell you that you must first con¬ 
vert gray-scale images to halftone 
images before you can print them. But 
printing to a LaserWriter IINTX worked 
fine, and the quality of the images is 
excellent. 

I also tried Caere Corp.’s OmniPage 
optical-character-recognition applica¬ 
tion, priced at $795, with the Apple 
Scanner. It requires 4 megabytes of 
RAM and a 68020 processor (either a 
Mac II or a Mac SE with a 68020 acceler¬ 
ator board). The OmniScan OCR appli¬ 
cation drives the Apple Scanner directly. 
You can select either image scan (200, 
240, and 300 dpi) or text scan (300 dpi). 

I let OmniScan do a text scan on sever¬ 
al pages from BYTE. The application 
automatically recognized the columns of 
imaged text, even when the font changed, 
and converted them to ASCII text. Align¬ 
ment, as the manual points out, is criti¬ 
cal. If the page is misaligned even a few 
degrees, the character-recognition soft¬ 
ware generates spurious characters. As 
you might expect, OmniPage does a bet¬ 
ter job on large-size text with a simple 
typeface (such as Helvetica). While by 
no means perfect, OmniPage goes a long 
way toward automating document scan¬ 
ning.— Tom Thompson 
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new! AMI 80386 MOTHERBOARDS new ; 




2 Megabyte (Zero-K RAM) 32-Bit 
Expansion Card included with 
JE302D and JE3025 - 
Optional 8 Megabyte 
Daughterboard Available 
(Rail Ho, JE3030) See Below 


Speaker Out pul 
Keyboard Lock 
and Front Panel 
LED Connections 


Keyboard 

Port 


JE3Q25 Pictured 


Standard Power 
Connector 


External Battery 
Connector 


Advanced AMI 
BIOS ROMs 
(AT Compatible) 


Station ho-Art 
VLSI Circuitry {Very 
Large Seste Integration) 


80386 CPU 
(Central Processing 
Unit) 


Optional 80307-20 
Math Coprocessor — 
Not Included 
(See page 438) 


80386 Power and AT Compatibility 
in an XT Footprint! 

The AMI 80386 motherboards are available in either 16MHz or 
20MHz versions. The AMI 80386 motherboards fft into an XT, 
AT or Baby AT chassis so that the board delivers 386 power/ 
performance and AT compatibility in an XT footprint size. The 
motherboards are ideally suited for a variety of applications 
including Multiuser (Unix, Xenix, PC MOS), Networking (Novell, 
3-Gom) T CAD applications (Autocad) and Multitasking (Windows, 
OS/2, Desqview). The board features one 8-bit slot, six 16-bit 
slots and one 32-bit slot as well as 80387-20 math co-processor 
capability for the JE3025 and 80387-16 for the JE302Q. Both 
motherboards are keyboard switch able between low and high 
speed and 1 or 0 wait states. The 20MHz board features a Norton 
SI rating of 24.2 in the 20MHz mode, while the 16MHz board 
features a Norton SI rating of 18.7 in the 16MHz mode. AMI 
BIOS ROMs are included. RAM is mounted on a 32-bit expansion 
card (included) which utilizes (72) 41256-100 (JE3025) 256K 
chips to reach 2 Megabytes (the JE302G utilizes 41256-120 
chips). A daughterboard is available (Part No. JE3030) which 
accepts (72) 5110G0P-10 1 Meg chips for an additional 8 Mega¬ 
bytes, bringing the total memory of the system to 10 Megabytes. 
BIOS options include built-in set-up and diagnostics. Special 
features include 64K of high speed static cache RAM on the 
motherboard and the AMI EGA BIOS which allows for incredibly 
fast EGA performance when shadowed, - Size: 8.5" x 13" 
- Weight: 4 lbs, - One-Year Warranty 



JE3030 — B Megabyte Daughterboard Option (Zero-K RAM) 



RELATIVE PERFORMANCE 


CPU Peflorrma«x EGA t'efJwjn&rrc*' Main Perfornwifio 

Cfion.Socii™5 100*1 «i ^Wuraronni 

CZflOM PC/AT CZIJ630G5- 


Part No._ Description _Price 

JE3020 16MHz 80386 AT Compatible Motherboard (Zero-K RAM). . . . . $1399.95 

JE3025 20MHz 80386 AT Compatible Motherboard (Zero-K RAM). . . . . $1699.95 

JE3030 8 Megabyte Daughterboard for JE3020 and JE3Q25 (Zero-K RAM). . . . ■ . . .. $299.95 
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Jggfii IBM Compatible PC/XT/AT Motherboards WARRANTY< 




Expandable to 1MB RAM 
using 256K DRAM chips or 
4MB using 1 MB DRAM chips* 
Additional 1MB with 256K 
DRAM SIPs or 4MB with 1 MB 
DRAM SIPs tor a total of 8MB* 
8/12 or 8/16MH* hardware 
or keyboard selectable 
Front panel LED indicators 
supported 

Six 16-bit and two 8-bit 
expansion bus slots 


Supports ali NEAT 
functions including shadow 
RAM, EMS 4,0, RAM 
re-mapping, selectable wait 


80287-10 Math 
Co-processor capability* 
Norton SI rating of 15,6 
Size: 13" x 8,5'' 

Weight: 2.25 lbs. 


“Technology! 


IBM PC/XT Compatible 
TURBO 10MHz Motherboard 

)le to 640K RAM using * 8087-1 Math 
58 & 41464 120ns chips* Co-processor capability* 
)MHz hardware or ■ Performs at an average 

sel ectabl e o pe ration speed of 100% tester t han 

el LED indicators the original IBM PC/XT 

1 - Norton SI rating of 2.0 

an si on bus slots * Size: 12" x 8.5" 

ROMs included * Weight: 175 lbs. 

Due Year Warranty! 


Co-processor capability* 
Performs at an average 
speed of 75% faster than 
the original IBM PC/XT 
Norton SI rating of 1.7 
Size: 12 FI x 8.5 1 ' 

Weight: 1.75 lbs. 


JE3005 8/12MHz AT Compatible Motherboard . . $329.95 


JE3010 8/12/16MHz AT Compatible Motherboard $499.95 


IBM PC/XT Compatible 
TURBO 8MHz Motherboard 

• 8087-2 Math 


■ Expandable to 64OK RAM using 
4164 and 41256 t 150ns chips* 
4 77 or 8MHz hardware or 
keyboard selectable operation 

■ Front panel LED indicators 
supported 

■ Eight expansion bus slots 

■ AMI BIOS ROMs included 


One Year Warranty! 


IBM AT Compatible 

Motherboard 


12MHz 80286 

* Expandable to 1MB RAM 
using 256K DRAM chips* 

* Expandable to 4MB RAM 
using 1 MB DRAM chips* 

- Expandable to 2,5MB RAM 
using a combination of 256K 
and 1 MB DRAM chips* 

* 8 or 12MHz hardware or 
keyboard selectable operation 

■ Front panel LED indicators 
supported 


Six 16-bit and two 8-bit 
expansion bus slots 
AMI BIOS ROMs included 
Zero wait states 
Selectable RAM chip speed 
(80 or 100 nanosecond) 
80287-8 Math 
Co-processor capability* 
Norton Si rating of 13 7 
Size: 13" x 8.75' r 
Weight: 2.25 lbs. 


One Year Warranty! 


IBM AT Compatible 
16MHz 80286 NEAT Motherboard 

AMI BIOS ROMs included 


One Year Warranty! 


JE1001 4.77/SMHz PC/XT Comp. Motherboard . - $89.95 


JE1002 4.77/IQMHz PC/XT Comp. Motherboard $109.95 


See Jameco advertisement on page 438 tor RAM and Math Co-processor pricing 

• Quality Components • Competitive Pricing • Prompt Delivery • (415) 592-8097 257 
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IBM™ COMPATIBLE COMPUTER KITS 


JOTS! 


Jameco's new IBM PC XT'AT compatible kits allow you to build your own computer and come with complete step-by-step assembly 
instructions. FREE Word Processing and Diagnostic Software included! 

Please note: JE3008 and JE3013 shipped in 1 box (35 lbs. total) - JE3QQ2 and JE3QG3 shipped in 2 boxes (50 lbs. total) 


IBM AT 12MHz Compatible Kit 


. Free! QAPLUS 
Diagnostic Software 
Included! 

. Free! PC Write 
Word Processing 
Software included! 

* 80286 CPU f Optional 
80287-8 Math Co¬ 
processor Capability 

■ 512K RAM Included — 
See descrip, on page 257 
for expandability 

* 8 or 12MHz Keyboard 
Switchabte Operation 

> AMI BIOS ROMs 
Included 

■ Save $144.57 



mrmu 


Shown with EGA Option (not included) 
JEW 59 Monitor and Adapter Card S519.95 
(See page 260) 


Part No, 


JE3005 8/12MHz Baby At Motherboard. .. $829.95 

(Zero-K RAM - includes AMI BIOS ROMs] 

JE1016 Enhanced AT Style Keyboard.. 69.95 

JE1019 Baby AT Flip-Top Case. ...................... 69-95 

JE1022 5 25" DSHD Disk Drive (Beige Bezel)... 109.95 

JE1032 200 Watt Power Supply. 89.95 

JE1043 360K/720K/1,2MB/ 1.44MB Floppy Controller ... 49.95 

41256-100 51 2K RAM (18 chips}... . 224.82 

Save $ 1 44. S7 Regular List 3944.52 

JE3008 IBM Compatible AT 12MHz Kit- - . -.. $799-95 


IBM PC/XT 8MHz Turbo Compatible Kit 


Free! QAPLUS 
Diagnostic Software 
included! 

Free! PC Write 
Word Processing 
Software Included! 

256K RAM Included, 
Expandable to 640K 
4.77 or 8MHz wmm 

Switchabte Operation 

AMI BIOS ROM ."I" 1 

Included 
Save SI28.06 






Price 


JE1001 


. $89.95 


4.77/6MH* Turbo Motherboard- 

(Zero-K RAM - includes AMI BIOS ROM] 

JE1010 Flip-Top Case. .. 34.95 

JE1015 XT/AT Compatible Keyboard... 59.95 

JE1020 5.25" DSDD Disk Drive (Black Bezel}. .. 89,95 

JE1030 150 Watt Power Supply.. 59.95 

JE1040 360K Floppy Controller_____ 29.95 

JE1050 Mon D/Graphics Card with Printer Port. .. 59.95 

AMBER 12" Monochrome Amber Monitor.99.95 

41256-150 258K RAM (9 chips).... 103.41 

Saw $ 128.08 


Regular List $628.01 


JE3002 IBM Compatible PC/XT 8MHz Turbo Kit . , $499.95 


ISM AT 16MHz NEAT Compatible Kit 



Free! QAPLUS 
Diagnostic Software 
Included! 

Free! PC Write 
Word Processing 
Software Included! 
80286 CPU, Optional 
80287-10 Math Co¬ 
processor Capability 
2 Megabyte RAM 
Included, Expandable 
to 8 Megabyte 
8 or 16MHz 
Keyboard Switchable 
Operation 
AMI BIOS ROMs 
Included 
Save $208.85 

rirt No, Description 





Shown with JEVGA Option {not included) 
JEVGA Monitor and Adapter Card S649.95 
(See page 260) 


J E3010 12/1 6MHz NEAT AT Motherboard.$499.95 

(ZercMK RAM - includes AMI BIOS ROMs) 

JE1Q16 Enhanced AT Style Keyboard................ 69.95 

JE1019 Baby AT Rip-Top Case. . .. 69.95 

JE1022 5.25" DSH D Disk Drive {Be i ge Bezel).. 109.95 

JE1032 200 Watt Fbwer Supply,.. 89.95 

JE1043 360K/720K/1 2MB/1 44MB Floppy Controller_ 49,95 

511000P-10 2MB RAM (18 chips).. 719.10 

5aye $208.85 Regular List $1608.80 

JE3013 IBM Compatible AT 16MHz Kit* . .. ■ $1399*95 


IBM PC/XT 10MHz Turbo Compatible Kit 

Freel QAPLUS 
Diagnostic Software 
included! 

Free! PC Write 
Word Processing 
Software Included! 

640K RAM 
Included 
4.77 or 10MHz 
Switchable Operation 
AMI BIOS ROM 
Included 
Multi I/O Card 
Save $192.50 
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part No. 


Description 


Price 


JE1002 4,77/TCMHz Turbo Motherboard.. ....$109.95 

(Zero-K RAM - includes AMI BIOS ROM) 

JE1014 Turbo Rip-Top Case... 69.95 

JE1015 XT/AT Compatible Keyboard.... 59.95 

J E1021 5.2 5" DSDD DI sk Drive (Be i ge Bezel). 89,95 

JE1031 Mi ni 1 50 Watt PP wer Supply.. 69.95 

JE1071 Multi I/O with Controller and Graphics.... 119.95 

AMBER 12" Monochrome Amber Monitor,............... 99.95 

4164-120 Parity RAM (2 chips), .. 5.90 

41256-120 512K RAM (18 chips,..... 215.10 

41464-12 128K RAM (4 chips}. 51.80 

Save $192. SO Regular List $892.45 

JE3003 IBM Compatible PC/XT 10MHz Turbo Kit $699.95 
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IBM Compatible Computer Products 


1-Year 

Warranty! 


IBM PC/XT Compatible 
Flip-Top and Slide Cases 

New Slide Version Available! 

• Metal housing and chassis • Anti¬ 
static coated plastic face plate 

• Flip-up/Slide models available 

• Back plate set for 8 expansion 
card slots and power supply mount 

• Will hold up to 4 drives • Color: 
grey • All necessary hardware incl. 

• Size: 19.5"W x 16.5'T) x 5.75'H 

- Weight: 17 lbs. - := 5r 

JE1010 Flip-Top PC/XT Case_ $34.95 

JE1011 Slide PC/XT Case. $39.95 



JE1010 


Reduced Pricing! 

4 


IBM PC/XT Compatible150W Power Supplies 

+5VDC@15A 
-5VDC @ 0.5A 
+12VDC @ 5.5A 
-12VDC @ 0.5A 

• Input: 90VAC-130VAC @ 47-63Hz 
(110/220V switchable) • Output: 

+5V @ 15A, -5V @ 0.5A, +12V @ 

5.5A, 12V @ 0.5A • Plug compatible 
connectors • Built-in fan • Size 
(JE1030): 5.5"W x 9.5"D x 4.625'H. 

Wt.: 6 lbs. • Size (JE1031): 6.25"W x 
6"Dx 6"H, Wt.: 5 lbs. • Spec included 

JE1030 PC/XT. S59.95 

JE1031 Baby PC/XT.. S69.95 



JE1030 


Floppy Disk Drive Controller Card 

for IBM PC/XT and Compatible Computers 


up 

drives • Includes cable for two 
internal drives • DC37S con¬ 
nector allows for an additional 
two external drives (external 
cable not included) • Complete 
with manual 



JE1040 . $29.95 


Expansion Memory 
Half-Card for IBM PC/XT 
and Compatible Computers 

• Expands your system to the maximum 
640K (zero-K on-board) • Accepts either 
64K memory chips (4164) or 256K chips 
(41256) • Eight possible memory configur¬ 
ations ranging from 64K to 576K • Fits any 
slot (except slot 8 on IBM XT) • Manual 
included 

JE1080 . $49.95 



Baby PC/XT/AT Flip-Top and Slide Cases 


• Metal housing and chassis • Anti-static coated 
plastic face plate * Flip-top/slide models avail¬ 
able • Back plate with 8 expansion slots and 
power supply mount • Switches on front for 
Turbo mode and Reset • Indicator lights for 
Power, Turbo mode. Hard disk operation • Key¬ 
board lock with 2-key set • Will hold up to one 
hard and two floppy drives • All necessary hard¬ 
ware is included • Color: Beige 

• Size (JE1014): 14.5"W x 1 TO x 6.75"H 
■ Weight: 17 lbs. 

• Size (JE1018/JE1019): 17.125'W x 1 TD 
x 6.5"H • Weight: 21 lbs. 

JE1014 Flip-Top Baby XT Turbo Case $69.95 

JE1018 Slide Baby AT Case. $69.95 

JE1Q19Flip-Top Baby AT Case. . . . $69.95 



JE1019 


IBM AT Compatible 200W Power Supply 

+5VDC @ 20A 
-5VDC @ 0.5A 
+12VDC@8A 
-12VDC @ 0.5A 

• Input: 90VAC-130VAC @ 47-400Hz 
(110/220V switchable) • Output: 

+5V @ 20A, -5V @ 0.5A, +12V @ 8A, 

- 12V@0.5A • Plug compatible con¬ 
nectors • Built-in fan • Size: 6.5"L x 
5.88"W x 6”H • Weight: 6 lbs. • Spec, 
included 

JE1032 . S89.95 



360KB/720KB/1.2MB/1.44MB Floppy 
Disk Drive Controller Cards 

for IBM PC/XT/AT and Compatible Computers 

• The JE1043 allows connection of one or two 
360KB. 720KB. 1.2MB or 1.44MB floppy disk 
drives • The JE1049 allows connection of up to 
lour 360KB. 720KB, 1.2MB or 1.44MB floppy 
disk drives • The JE1049 comes with a DC37S 
connector allowing two external drives to be 
connected (external cable not included) • Both 
units include cable for two internal disk drives 
and manual 

JE1043 2-Drive Controller. $49.95 

JE1049 4-Drive Controller... ... $59.95 



JE1043 


2Mbyte Memory 
Expansion 
Card for IBM AT 
and Compatible 
Computers 



• 2Mbyte (zero-K on board) memory expansion card for the IBM AT or com¬ 
patible computers • Utilizes (72) 41256-120ns chips for the full memory 
capacity of 2Mbytes • Offers conventional, expanded and extended memory 
capabilities* Features auto-parity check • EMS compatible driver • RAM disk 
and Print Spooler software included • Manual included 

JE1081 . $119.95 


IBM PC/XT/AT Compatible Keyboards 


■r 


EE 



ELLLLLLLLLLLL 

S n ri TTTT i i lT 

3TOn.Li.LXQi 

■■ r i r r !• l~ I I I I .-I 


t l l B 


9991 


mm 


• 84-key • AT style layout • Tactile touch keyswitches • Switch selectable 
between PC/XT or AT • Illuminated LED indicators for Num Lock. Caps Lock 
and Scroll Lock • Low profile design • Manual included • Color: Beige 

• Size: 19.5'W x 7.5"D x 1 33"H • Weight: 4.6 lbs. 

JE1015.$59.95 



• 101-key* Enhanced keyboard layout • Tactile touch keyswitches • 12 function 
keys • Illuminated LED indicators for Num Lock. Caps Lock & Scroll Lock ■ Sep¬ 
arate cursor pad * Low profile design • Automatically switches between PC/XT 
or AT* Manual included ♦ Color Beige* Size: 19 u Wx8'Dx 1.33TH • Wt: 4.6 lbs. 

JE1016 . $7935 $69.95 
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CASPER 


DISPLAY MONITORS 


Casper 14" EGA 
and Muttiscan Monitors 

for IBM PC/XT/AT and 
Compatible Computers 

The TM5t54 EGA Monitor and TM5155 Multi-sync 
Monitor are Ideal lor text as well as CAD and oilier 
graphics applications Both monitors come with a 
tilt/swivel base, manual and cable. 

TM5154 (Specs.): * EGA/CGA compatibility 4 Input: 

DB9 (TTL) ■ Scanning freq.; 15.75 kHz to 21 95 kHz 

■ Resolution: 720 x 350 I max.) ■ Bandwidth; 25MHz 

■ Size 15 W * 14.25"D x 14>T ■ Weight 35 lbs 

TM5154 14" CGA/EGA Monitor. .. $399*95 

JE10S5 EGA Card {Used with TM51 54 and TM 5155 Monitors),, $159,95 

JE1059 TM5154 and JE1055 SAVE $ 40 . 00 . .$519,95 

TM5155 (Specs.): ■ MPA, CGA, EGA, P&C„ VGA compatibility ■ pe9-pin male connector 
tor TTL and PB15-pEn adapter for analog inpul ■ Switch on back for TTL or Analog 
input * Scanning Frequencies: 15.5kHz to 40kHz - Max resolution 000 x 600 - Band¬ 
width; 40MHz - Size. 15"W x 15”D x 13.5TI ■ Weight: 35 lbs, 

TM515S 14 N MDA/CGA/EGA/PGC/VGA Monitor,.$549.95 



TM51S4 


£CTX 


NEW! 13" VGA 
Monitor and 
Adapter Card 


VGA Compatibility 
at EGA Prices! 


This VGA package offers a clear 13" 
color display with the ability to dis¬ 
play up to 256 colors simultaneously 
from a palette of 262,144. The fully 
compatible VGA card from ATI sup¬ 
ports all VGA modes. 

Features: * 13" Color Screen * Max. 
resolution: 600 x 560 * Bandwidth: 

17MHz ■ 256 colors from a palette 
of 262,144 * Upgrades any PC/XT 
AT or hardware compatible to VGA 
graphics * Soft sense Automatic 
Mode switching compatibility with 
VGA, EGA, CGA, MOA, HGA ■ Anti- 
reffective coated, non-interiaced, 
flicker-free screen * Size (monitor 
only): 15"W x 15.5 'D x 11 25‘ H 
- Weight: 30 lbs. 

JEVGA VGA Color Monitor and VGA Card..... $649.95 



NEW! 


RIX EGA Paint 2005 


NEW! 


This powerful EGA Paint program gives you the following and much more at a reasonable price; 
■ Pop-up menus * Zoom image windows ■ Image library - Color mixing capability ■ Small function 
allows you to save your image in 50% to 90% less disk space * Text editing with 9 to 72 point and 
34 contemporary fonts * Line smoothing capability - Capture capability * Mouse or keyboard operation 
* Print capability for almost any dot-matrix, color, or laser printer available * Slide show capability 
allows creation of presentations ■ Plus much, much more! 

EGAP EGA Paint 2005 .$89.95 



12" Amber Monochrome 
Monitor for IBM PC/XT/AT 
and Compatible Computers 

* Input: DB9 (TTL) ■ Bandwidth: 20MHz 

* Horizontal scanning frequency: 10 432kHz 

- Character display; 80 characters x 25 rows 

- Weight: 19 lbs. ■ Size: 12.5"W x 12 ,r Dx 12"H 
■ Compatible w/J E1050, JE1055 a nd J E1071 
(see below) * Cable and manual included 

AMBER...$99.95 



CTX 14" RGB Color Monitor 

for IBM PC/XT/AT and Compatible Computers 

■ Input: DB9 (RGB) * Horizontal scanning 
frequency: 14.5kHz to 17.8kHz ■ Video hand- 
width: 1 SMHz - Display area: 13-1 " diagonally 

■ Resolution: 640 x200 - Controls: (Front) 

Brighiness. Conlrasl, V-Hold; (Rear) H-Fhase, 

H-Hold, V-Lin., V-Size ■ 70W * Switch tor 
Amber, Green or Color Screen - Size: 14.6"W 
x 15.5 'D x 13,G"H - Weight: 27 lbs - Com¬ 
patible with JE1G52 and the JE1055 (see 
below) ■ Cable and manual included 

CTX2410.$279.95 



IBM PC/XT/AT Compatible Display Cards 


Monochrome 
Graphics 
Adapter 
for IBM PC/XT/AT 



Compatible with 
IBM Monochrome and 
Hercules Graphics Standards 

The JE1050 is a monochrome graphics card with parallel printer port and 
features the following: - Text mode: 80 x 25; Graphics mode: 720 x 348 
' Compact halt-card - Parallel printer interface with transfer rate up to 1000 
characters per second - Manual included 

JE1050.$59.95 


Enhanced Graphics 
Adapter 
for IBM PC/XT/AT 



Compatible with 
IBM Enhanced Graphics Standard 

The J El 055 is an IBM EGA/CGA/MD A/HGA compatible card featuring the 
following: * Text mode: 80 x25: Graphics mode: 720 x 348 ■ Reserved video 
jacks and feature connectors ■ Light pen interface - 256K Video RAM - Dip- 
switch on back of card allows changing of switch settings without opening 
case - Displays 16 out of 64 colors ■ Manual included 


JE1055.....$159.95 


1-tear 

Warranty! 


Color Graphics 
Adapter 
for IBM PC/XT/AT 


Compatible with 
IBM Color Graphics Standard 


The JE1052 is a color graphics adapter card capable of operating with either 
IBM RGB or composite monochrome monitors and features the following: 
* Parallel printer port ■ Text modes: 40 x 25 or 80 x 25; Graphic modes: 
320 x 200 or 640 x 200 * Light pen interface - Includes composite video 
monitor adapter - Manual Included 

JE1052.$49.95 




Multi I/O 
with Controller 
and Graphics 
for IBM PC/XT 

Compatible with IBM Monochrome and Hercules Graphics Standards 

The JE1Q71 is a multi I/O card wilh six add-on functions, uses only one slot and features 
the following: * Text mode: 80x25; Graphics mode: 720x348 ■ One RS232C serial 
communication port (expandable to two — see page 263 for 2nd Serial Port Kil) 
selectable for CuMl thru COM4 * Game port * Real-time clock calendar with replaceable 
battery back-up * 5.25* floppy disk drive controller capable of handling up to two 350K 
dnve$ ’ Parallel printer port - Print spooler software - Manual and cables included 

JE1071.$119.95 
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new! 3.5” AND 5.25" FLOPPY DISK DRIVES new! 



Mitsubishi 720KB 
3.5" Internal 
Floppy Disk Drive 

for the IBM PC/XT/AT 
and Compatible Computers 



Mitsubishi 1.44MB 
3.5" internal 
Floppy Disk Drive 

for the IBM PC/XT/AT 
and Compatible Computers 


Includes 5,25" mounting frame for IBM PC/XT,'AT and compatible computers. May 
require DOS 3.2 or higher For operation. The MF353B is compatible with the 
JE1043 and JE1049 Interface Cards (see page 259). 


Includes 5.25" mounting frame for IBM PC/XT/AT and compatible computers. May 
require DOS 3.3 for operation. Also compatible with 720KB floppy disks. The 
MF355B is compatible with the J El043 and JE1Q49 Interface Cards (see page 259). 





UE1022 


JE1020 - IBM PC/XT /AT Compatible * 360KB. 
double-sided, double density - 48 TPI - 80 tracks 
* Spec included * Color (bezel): Black - Size: 
5J5"W x 8.13"D x 1,63'H - Weight: 2.7 lbs. 

JE1020..$89,95 


FD55B - IBM PC/XT/AT Compatible ■ 360KB. 
double-sided, double density * 48 TPI * 80 tracks 
- Spec included ■ Color (bezel): Black - Size: 
•5.75"Wx 8.13-D x 1.63"H * Weight: 3.3 lbs. 
FD5SB....$99.95 

FD55GFV — IBM AT Compatible (Also compatible 
wiih IBM PC/XT when used with JEl043 and 
JE1Q49, see page 259) - 1,2MB, double-sided-, high 
density * 96 TPI ■ 160 tracks * Spec included 
* Color (bezel). Black * Size: 5.75"W x BATD x 
1.GFH - Weight: 3.3 lbs. 

FDS5GFV.... S119,95 


JE1021 - IBM PC/XT/AT Com pat. * Same specs 
as JE1020 except comes with beige color bezel. 

JE1Q21- ■ -.. ■ ... $89.95 


IBM PC/XT Compatible! 


JE1022 — IBM AT Compatible (Also compatible 
with IBM PC/XT when used W/JE1Q43 and JE1049, 
see page 259) - 1.2MB, double-sided, high density 
* 96 TPI * 160 (racks ■ Spec included » Color 
(bezel): Beige * Size: 5.75 "W x B.13"D x 1.63"H 
■ Weight: 2.7 lbs. 

JE1022 ....$109.95 


TM100-2 - IBM PC/XT Compatible ■ 360KB, 
double-sided, double density * Full height drive 

■ 48 TPI ■ 80 tracks (40 tracks per side) - Rotation 
speed: 300rpm ■ Track to track access time: 5ms 

■ Documentation included * Color (bezel): Black 

■ Size: 5.75'W x 8.00 'D x 3.38' H * Weight: 5 lbs. 

TM100-2 . $99.95 


The JE1020. JE1021, JE1022. FD55B. FD55GFV and TM100-2 OO WOT include ease, power supply cables, mounting hardware or manuals. All disk drive manuals are SS.OO. 


• Quality Components * Competitive Pricing • Prompt Delivery • (415) 592-8097 261 


Specifications: ■ 720K8 formatted storage - Double-sided, double-density 
- 135TFJ ■ 160 iracks * Rotation speed: 30Grpm * Track to track access time: 
3ms * Full installation documentation included ■ Size: S.TS'W x 8.25‘D x 
1.75 JI H ■ Weight: 1.7 lbs. 

MF353B.$109.95 


Specifications: ■ 1,44MB formatted storage - Double-sided, high density 
■ 135TPI * 160 tracks - Rotation speed: 30Qrpm - Track to Irack access 
time: 3ms * Full installation documentation included * Size: 5,75"W x B,25 P 'D 
x 1.75"R ■ Weight: 1.7 lbs. 

MF355B . $129.95 


Jameco 5.25” Half 
Height Drives 

for IBM PC/XT/AT 
and Compatible Computers 


TEAC 5.25" Half 
Height Drives 

for IBM PC/XT/AT 
and Compatible Computers 


Tandon 5.25" Full 
Height Drive 
for IBM PC/XT 
and Compatible Computers 


FLOPPY DISK DRIVE ENCLOSURES 


JMK 


3,5" Floppy Disk Drive Enclosure 


Houses One Half-Height 
3.5“ Disk Drive 

(Horizontal Mount} - Rower: +1 2V @ 1.2A, 

+5V @ 1 .OA * Textured betge paint * Slot 
for data cable * Complete with power 
supply, switch, power cord, Fuse holder 
and connectors ■ Size: 5.87"W x2 25"H x 
11.5'D- Weight: 6 lbs. 

DDE3HH...$59,95 


* 

* 


iH 




5.25' Floppy Disk Drive Enclosure 
Houses One Full-Height 
5.25" Disk Drive 

(Horizontal Mount) ■ Power: +5V 
© 1.0A, I 12V @ 1.2A ■ Textured 
beige paint * Sfol for data cable 

- Unit comes complete with power 
supply switch, power cord, fuse 
holder and connectors * Size: 

5.8 7 "W x 3.25' H x 11.5 ,f D 

- Weight: 6 lbs. 

DDE1FH . 559.95 


Dual 5.25" Floppy Disk Drive Enclosure 


Houses Two Half-Height 
5.25 Disk Drives 

(Vertical Mount) ■ Power: 2 x +5V @ 1 OAT 2 x +12V ® 
1.2A* (*not simultaneously) * Textured beige paint * Data 
cable strain relief for operation safety - Complete with 
power supply, switch, power cord, fuse holder and con¬ 
nectors ■ Size: 3.5"W x 5.78 ,r -6.19"H (slope) x 12.87" 
(bottom) - 13.13"D (top) * Weight: 6.5 lbs. 

DDE2HH.$69.95 


5.25" Floppy Disk Drive Enclosure 
Houses One Half-Height 
5.25" Disk Drive 

(Horizontal Mount) - Power: -M2V @ \ 

1,2A, t 5V # 1 -OA * Textured beige paint 
■ Slot for data cable * Complete with ■ ..... 

power supply, switch, power cord, fuse ' ^ 

holder and connectors ■ Size: 5.87"W x 
2,25"H x 11 5T> ■ Weight-6 lbs 

DDE1HH.$59.95 


♦CLOSE-OUT PRICING - PART NUMBER WILL BE DISCONTINUED WHEN STOCK IS DEPLETED! 
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Seagate _ HARD DISK DRIVES _ <g ? Seagate 

on c pana h P 20,30,40 and 60 Megabyte Half-Height Hard Disk Drives 

-* ea y aLC for the IBM PC/XT/AT and Compatible Computers 

Seagate Hard Disk Drives provide the IBM PC/XT/AT or compatible computers with 20,30,40 or 60 Megabytes of formatted 
capacity in a shock resistant, half-height package. These drives are easily installed and ideal for applications ranging from 
rugged industrial use to quiet office and home environments. High reliability is assured through the use of LSI and a 
single circuit board. The drives may be purchased with or without controller cards. Controller cards are capable of con¬ 
trolling two hard drives. Cables provided for connecting one hard drive only. 90-Day Warranty. Documentation included. 

ST225 (20 Megabyte): • Available for PC/XT or AT • Track to track 
access time: 20 msec. max. • Average access time: 65 msec. • Data 
transfer rate: 5.0 Megabits/sec. • Tracks: 2,460 • Bytes per track (for¬ 
matted): 8,704 • Read/Write Heads: 4 • Cylinders: 615 • Size: 5.75‘W x 
8 M D x 1.63"H • Weight: 5 lbs. 

Part No._ Des cri ption _ Price 

20MB Hard Disk Drive Only for IBM PC/XT/AT and compatibles 
ST225 (MFM Controller needed). S224.95 

20MB Hard Disk Drive. MFM Controller and Cables for IBM PC/XT 

ST225XT and compatibles. S269.95 

20MB Hard Disk Drive. MFM Controller. Software and Cables for 
ST225AT IBM AT and compatibles. $339.95 



Seagate ST225XT 20MB Hard Disk Drive Kit 


ST238 (30 Megabyte): • Available for PC/XT or AT • Track to track 
access time: 20 msec. max. • Average access time: 65 msec. • Data 
transfer rate: 7.5 Megabits/sec. • Tracks: 2,460 • Bytes per track (for¬ 
matted): 13,312 • Read/Write Heads: 4 • Cylinders: 615 • Size: 5.75'W x 
8"D x 1.63"H • Weight: 5 lbs. 

Part No._Description_Price 

30MB Hard Disk Drive Only for IBM PC/XT/AT and compatibles (RLL 

ST238 Controller needed for operation). $249.95 

30MB Hard Disk Drive, RLL Controller and Cables for IBM PC/XT 

ST238XT and compatibles. $299.95 

30MB Hard Disk Drive. RLL Controller and Cables tor IBM AT and 

ST238AT compatibles.$389.95 



Seagate ST238XT 30MB Hard Disk Drive Kit 


ST251 (40 Megabyte): • Available for PC/XT or AT • Track to track 
access time: 8 msec. max. • Average access time: 40 msec. • Data 
transfer rate: 5.0 Megabits/sec. • Tracks: 4,920 • Bytes per track (for¬ 
matted): 8,704 • Read/Write Heads: 6 • Cylinders: 820 • Size: 5.77 W x 
8"D x 163"H • Weight: 5 lbs. 

Part No. _ Description _ Price 


40MB Hard Disk Drive and Software Only for IBM PC/XT/AT and 

ST251 compatibles (MFM controller needed). . . . . S429.95 

40MB Hard Disk Drive. MFM Controller and Cables for IBM PC/XT 
ST251XT and compatibles.. . $469.95 


ST251AT 


40MB Hard Disk Drive, MFM Controller, Software and Cables for 
IBM AT and compatibles. $539.95 


NEW! Fast 28ms 40MB Hard Disk Drive and Software Only for IBM 
ST251 -1 PC/XT/AT and compatibles (MFM controller needed) .. $499.95 



Seagate ST251AT 40MB Hard Disk Drive Kit 


ST277 (60 Megabyte): ♦ Available for PC/XT or AT • Track to track 
access time: 8 msec. max. • Average access time: 40msec. • Data transfer 
rate: 7.5 Megabits/sec. • Tracks: 4,920 • Bytes per track (formatted): 
13,312 • Read/Write Heads: 6 • Cylinders: 820 • Size: 5.77'W x 8"D x 
1.63"H • Weight: 5 lbs. 

Part No. Description_Price 

60MB Hard Disk Drive & Software Only for IBM PC/XT/AT & compat- 
ST277 ibles (RLL Controller needed for operation). .. - S499.95 

60MB Hard Disk Drive. RLL Controller and Cables tor IBM PC/XT 

ST277XT and compatibles. $549.95 

60MB Hard Disk Drive. RLL Controller and Cables for IBM AT and 

ST277AT compatibles. $639.95 



Seagate ST277AT 60MB Hard Disk Drive Kit 


See Next Page for Hard Disk Drive Controller Cards 
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MULTIFUNCTION INPUT/OUTPUT CARDS JESR* 

RS232 Half Card 

for IBM PC/XT/AT and Compatible Computers 

- Fits the difficult to use half card slot or any ?_ mBlJiBi, III \ 

1 ong slot * RS232 card co mes with one ready- <i .j 

logo serial port - Expandable to 2 ports by ugi- -Bflfiflflffkifi 

user (parts for expansion not included - see • H 

below tor 2nd Serial Port Kit) - Selectable £ * 

for GQM1 thru COM4 * The user Is able to m V! 

select addresses for ports A and B as weft as , nPj |jg3Pi Jjfl | * 

interrupt requests * Manual included ~ 1 2^fa8|||jjl j 

JE1061 RS232 Card tor XT. $29.95 

JE1062 RS232 Card for AT.. $34.95 

Input/Output Cards 
for IBM PC/XT/AT and Compatible Computers 

Four Functions on One Card! , m 

The JE1060 and JE1065 Input/Output cards 
for the IBM PC/XT/AT feature the following. 

■ Parallel printer port - RS232C serial com- 

muni cati on po rt (expan da b 1 e to two by u ser - 

see below for 2nd Serial Pori Kit) * Selectable @3 ^ 

fo r COM 1 th ru COM 4 - AM i ty to change inter- SSB 

ru pt requests on al 1 ports * Game port ■ Cables f >&**** ■ 

and manual Included - JE1060 (Only): Real- W* 

time dock/calendar with replaceable battery JE1060 

back-up and print spooler software included 

JE1060 I/O Card for XT, ... $59,95 

JE1065 I/O Card for AT. $59.95 

Multifunction -ra-m. 

Card 

for IBM PC/XT 

and Compatible WW—=B8. < y-‘iSwl 

Computers Five Functions on One Card! 

The JE1Q78 features: - Add up to 384K (zero-K on-board) using (54) 4l64's 
- Parallel printer port - RAM disk and print spooler software * One RS232C 
serial communication port * Selectable for COM1 or COM2 ■ Game port 
■ ReaM i m e elock/cal end ar with replaceable batte ry bao k-u p * 4. 7 7 V Hz oper¬ 
ation • Manual and cables Included 

JE1078 .. $69.95 

Multi I/O with at. i r — " 

Floppy Control ler 

for IBM PC/XT/AT and 5^38 <P&- 

Compatible Computers [JgTMfeai teiis 1 " ^ fll 

The J El 077/1079 are multi I/O cards JET 079 

with up to 5 additional features ■ One RS232C serial communication port (expandable™ 

two — see below for 2nd Serial Port Kil) - Selectable for COM! thru COM4 * Game part i 

Real-lime ctecktealendar (JE1079 only)«3.5"'5..25' floppy dssk drive ccmlnoller capable ol 
handling up lo two 360K, 720K„ 1,2MB or 1.44MB cJnvos * Parallel printer port - Print 
spooler software * Manual and cables included 

JE1079 Multi I/O and Controller for XT. $79,95 

JE1077 Multi I/O and Controller for AT. * . * . * . . , $79.95 


Second Serial 

Port Kits z. 


Compatible Computers 

Ths JE1082 isa 3MB Multifunction Memory Expansion card for the IBM AT and compatible 
computers Expandable lo 3MB (zero-K on-board) with (1GB) 41256-120 chips. Can be 
used as expanded (up to 2MB) or extended memory (up lo 3MB). Also Inducted is one 
Serial port (selectable ter COM! thru COM4) expandable to two (see right for 2nd Serial 
Ftort Kit), parallel port and game port. Piggyback board for expansion to 3MB. RAM Disk/ 
Print Spooler Software and manual included. 

JE1082. ..... $169.95 

JE1Q71, JE 1077, JE1079 amfJEl 082 . 

- Kits contain all components and instruc- flHB wm m» 

tlons for adding a 2nd Serial Port to the above 

cards * The new SSP4 is a high-speed \ \ 

version for the JE1062, JE1065, JE1G77 

and JE 1062 - Some soldering required. 

S3P3 2nd Serial Port Kit lor JE1Q60, JE1061, JE1D71 a JE1C79.. --- $9 95 

SSP4 Hi-Speed 2nd Serial Port Kit for JE1062, JE 1 065, JE 1 077 & JE 1082 $14,95 

HARD/FLOPPY CC 

STROLLER CARDS mew/ 

Hard Disk/Ftoppy raffifc 

Controller 
for IBM PC/XT and 

Compatible Computer; jlj.l'g 

The JE1Q44 is an 8-bil floppy and 

MFM hard disk controller for trie IBM 

PC/XT and compatible computers. 

The JE1044 will allow connection of up to two hard disks and two floppy 360KB 
drives. Cables are included to allow connection of one hard disk and two 
floppy disk drives. To connect a second hand disk drive, an additional cable 
will be required. 

JE1044 . $129.95 

Hard Disk/Floppy 

Controller 

for IBM AT and 

Compatible Computers 

The JE1045 is a 16-bit floppy and VIFM hard disk controller for Ihe ISM AT and 

1 compatible computers. The JE1045 will allow connection of up lo two hard 
disk drives and any combination of iwo floppy disk drives (360KB, 720KB, 

1.2MB and 1,44MB). Cables are included to allow connection of one hard disk 
and two floppy disk drives. To connect a second hard disk drive, an additional 
cable wilt be required. 

JE1045 . $149.95 

RLL Hard Disk i frliiilni ilTly 

for IBM PC/XT/AT and ~ 

The JE1042 is an 8-bil RLL hard disk Jj 
controiior card ter itia IBM PC/XT and 

sfoou Id be used with hard disks designed 

for RLL formatting such as the Seagate TmimBr TlrlJTTllTnflnTrTnilliTTfnT 

30MB STT23S and 80MB ST277. Cables JE1047 

and documentation included. 

J E1042 RLL PC/XT Hard Disk Controller Card. $99.95 

MFM Hard Disk ISBMI 

Controller Cards 

for IBM PC/XT/AT and J 

Compatible Computers 

JE1041 " 

The JE1G41 Is an fl-bil MFM hard disk controller card for the IBM PC/XT and 
compatible computers. The JE 1041 can be used with many types of hard disk 
drives including the Seagate 2QMB ST225 and 40MB ST251 /ST251 -1 Cables 
and documentation Included. 

JE1041 MFM PC/XT Hard Disk Controller Card*. *,. $79.95 

The JE1047 is a 16-bit RLL hard disk controller for the IBM AT and compatible computers 
The JE104? should be used with hard disks designed ter RLL formatting such a& the 
Seagate 30MB ST238 and BOMB ST277. Cables and documentation included. 

J El 047 RLL AT Hard Disk Controller Card. 8189,95 

The JE 1046 isa 16-hlt MFM hard disk controller for the IBM AT and compatible computers 

The JE1Q46 can be used with many hard disk drives Including the Seagate 20MB 

ST225 and 40MB ST251/ST251-1. Cables and documentation included. 

JE1046 MFM AT Hard Disk Controller Card. SI 29.95 

• Qualify Components * Competitive Pricing • Prompt Delivery * (415J 592-8097 263 
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a LOGITECH MICE, MOUSE PAD AND SCANNER a logitcgh 


Logitech M8 Mouse 

for IBM PC/XT/AT and Compatible Computers 



AD925 (not included) 


The LOGITECH M8 mouse features opto-mechanical technology at a com¬ 
pel itive price. This new two-button mouse requires one male DB25-pin serial 
pod and comes with a female DB25 cable assembly A DB25 to DBS adapter 
(AD&25, see below) may be needed if the serial port you plan to use has a male 
DB9 connector The mouse comes standard with a slit foot cord and features 
200 dpi resolution. - Color: Light Gray - Size: 3.8'L x 2,7"W x 1.06"H ■ One- 
Year Warranty 

Part No+ Description_ 1-9_10-99 

m MS Mouse with Driver Software. . _ * . . ., $49.95 $44.95 

DB2 5-pin male to DB9-pin female adapter 
AD925 br Serial applications. ... $4.95 $3.95 


Logitech Desktop 
Publishing Mouse 
and Software 



for IBM PC/XTMT & PS/2 (Model 30) 
and Compatible Computers 
This sophisticated yet easy to use desktop 
publishing package includes the Logitech 
Serial {C7PLUS mouse - right) or BUS 
Mouse (right), PLUS Package Software 
and Publisher desktop publishing software, 

The package is the complete solution for 
people who want to produce great looking, 

Tncntion-gcrtting documents without having 
to master a tot of complex commands and 
typographical jargon, J fs easy to learn, fast 
to use, and it gets you Lhe results you need 
right now ■ Lifetime Warranty; C7PLUS 
and BUS Mouse only 

Psgsr Layout Made Easy . ,, You don't have to be a graphic designer to get prefessionat- 
qualrty results Create and edit text right on the page The package offers design tem¬ 
pi ales. automatic layout in 1-4 columns, automatic How of text around graphics, and 
vertical and horizontal rulers to guide you 

Typography Made Easy . -. Select From over 61 fon ts representing 14 typefaces, in sizes 
suitable for headlines, subheads and text 

Graphics Made Easy ..using our Clip Art You can shrink or expand your graphic images, 
modify, rotate or copy them to fit (he area you desire. 

LPP7 G7PLUS Mouse £ Publisher Package Software. Si 29.95 

LPBUS BUS Mouse and Publisher Package Software. ..... $129.95 



Logitech HiREZ Bus Mouse 

for fBM PC/XT/AT & PS/2 (Model 25, 30) 
and Compatible Computers 


( 


/ 



Lifetime 
Warranty! 

ThE new LOGITECH High Resolution Mouse is the only mouse designed expressly for 
today's now generation of high resolution displays, such as EGA. super EGA and VGA. 
The mouse is idea! for desktop publishing as well as CAD applications. With 320 dots per 
inch (dpi) resolution (compared with UK) or 200 dpi mice), the LOGITECH HiREZ covers 
the same area on your screen, but uses 62% less desk space to do it. This saves you 
valuable desk space, and effort. Mouse maneuvers lhai used to require a sweep of (he 
hand are now reduced to a flick ol (he wrist Includes Plus Package software with mouse 
drivers, text editor, menu building and potol-cllck software (Lotus 1-2-3) * Size’ 3.S"L x 
2.71W x 1 -06TH ■ Color. Ughl Gray * Lifetime Warranty ^_g 10-99 

High Resolution Mouse. Bus Board and 
HIREZ Plus Package Software. , *... *, $99.95 $94.95 



Logitech Serial 
and Bus Mouse 


for IBM PC/XT/AT & PS/2 (Model 25, 
30) and Compatible Computers 

The LOGIMOUSE C7 features opto-mechanical 
technology, programmable baud rate up to 9600 
baud, and excellent tracking. LOGIMOUSE is lulty 
compatible with ait mouse-based: application pro¬ 
grams (e.g. AutoCad, MS Windows, etc.). Logitech 
PLUS package software features drivers, LOGIMEMU 
(Programmable Pop-up Menu System). CLICK (sets 
mouse to predefined settings), POINT-AND-CLICK 
SHELL (tor Lotus 1-2-3), and POINT EDITOR (Mouse 
Based Program Editor). The C7PLUS requires one 
serial port * Size 3.8'L x 2.7 "W x 1.0G"H * Color 
Light gray * Lifetime Warranty 
Part No, Description 



PC/ XT/ AT A PS/2 
f Model 25, 30) 
Compatible! 


1-9 


10-99 


G7 Mouse and 

C7PLUS Logitech PLUS Package Software,. . .. , $79.95 $74.95 

BUS MOUSE frees your serial port. The Bus Board installs easily in a half slot 
In your computer and leaves your system's serial port free for other peripherals. 

Part No. Description 1*9 10-99 


BUS 


Logitech Mouse, Bus Board and 
Logitech PLUS Package Software. *. 


$79.95 $74.95 


NEW! Mouse Pad Prevents Dirt Contamination! 

Cleans, protects and prevents wear on your mouse's roller ball. Sensitive, accurate and prevents dirt 
contamination. Tough non-skid neoprene backing with smooth gliding anti-static plastic coating on top 

surface. Size: 11 J, L x 8.5”W 

MP Mouse Pad.. , *..... $5*95 

Logitech ScanMan Hand-Held Scanner 

for IBM PC/XT/AT & PS/2 and Compatible Computers 
The Logitech ScanMan Portable Scanner makes adding 
graphic images to computer documents affordable! 

The ScanMan offers the largest handheld scanning window available — a full four inches at 200 dpi resolution (most 
scanners only offer 2.5 inches). Graphics are scanned directly to the powerful ScanVfere™ Graphics editor where a full 
range of paint utilities and tools are available Tor edlling the scanned image. 

ScanMan combines power and flexibility in one neat package. Scan directly lo the powerful graphics editor, directly 
to a liIe, or to an MS Windows™ clipboard using the Logitech WlnScan'* utility. 

You can scan photographs, newspaper and magazine articles, books, drawings, logos and business cards. Scanned 
images may be stored and used in many of the most popular applications, including: LOGITECH Publisher, Aldus 
PageMaker 111 . Ventura Publisher™, PFS: First Publisher™, ZSoft PC Paintbrush™ and many, many more. Includes driver 
controller card and cable. ■ Size: 5,25"W x 3.5"D x 1.25H - Color: Light Gray - One-Year Warranty 

SCAN ScanMan Hand-Held Scanner. Software and Driver Board. . . • .$199.95 
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NEW! 


MODEMS SALE! 


3. DATAIiRQIHSCS 2400/1200/300 Baud Internal Modems 

for IBM PC/XT/AT and Compatible Computers 

Internal Card Frees Your Serial Port! • Hayes command compatible • Bell 103/212A compat¬ 
ible • Auto-dial and auto-answer • Tone or pulse dialing capability • Call progress detection 
• Easy access DIP switch • Supports COM1, COM2, COM3 and COM4 • Two modular phone 
jacks • Built-in speaker with adjustable volume control • FCC approved • Includes MaxiMite 
communication software by Mycroft Labs • One-year warranty 


1200H 1200/300 Baud Internal Modem (tfe Card).. $69.95 

2400S 2400/1200/300 Baud Internal Modem (% Card). $13 9 . 95 $129.95 



Includes 
MaxiMite Software! 


y fWATRorocs 1200/300 Baud 
Pocket Modem for IBM PC/XT/AT 
and Compatible Computers 

Also compatible with other computer systems 
that have an RS232 port 
This shirt pocket-sized, lightweight miniature 
modem is perfect for the computer user on the move. Features the following: 

• Hayes command compatible • Bell 103/212A compatible • LED status lights 
for: Battery, High Speed and Carrier Detect • Auto-dial and auto-answer 

• Tone, pulse or adaptive dialing • Call progress detection • On-board speaker 

• Two modular telephone jacks • Uses standard 9VDC battery or 9VDC trans¬ 
former (not included) for power • Includes: 9V battery, carrying case, telephone 
connector cable and manual • Size: 4"L x 2.375"W x .875"H • Weight: 0.25 lb. 

• One-year warranty 

1200P 1200/300 Baud Pocket Modem. . . . $40 9 : 95 $99.95 


* OATAiRomcs 2400/1200/300 
Baud External Modems for IBM 
PC/XT/AT & Compatible Computers 

Also compatible with other computer systems 
which have an RS232 port • Hayes command 
compatible • Bell 103/212A compatible * Auto¬ 
dial and auto-answer * Tone, pulse or adaptive dialing capability * Call progress 
detection • Two modular phone jacks ♦ Built-in speaker with adjustable 
volume control • FCC approved • Includes MaxiMite communication software 
• Size: 5.75"W x 10"D x 1.6"H • Weight: 3.25 lbs. • One-year warranty 

Part No. Description_Price 

1200C 1200/300 Baud External Modem. $- 14 99 5 $ 99.95 

2400E 2400/1200/300 Baud External Modem ... $17 9 . 95 $169.95 




ZOOM 
300 Baud 
Modems 

for Apple II, 11+ 
and lie 



ZM300 


Two versions available: (NM300) Manual dial, manual answer or (ZM300) 
Auto-dial, auto-answer • Hayes compatible • Includes call progress monitor, 
speaker, Zoom Communications Software and manual • Made in the USA 
• Two year warranty • Also available is the NMS software enhancement for 
the NM300 and ZM300 which allows Xmodem file transfer, storage, editing 
and printing of files 

Part No. Description_Price 

NM300 300 Baud Manual Dial/Answer Modem (II, 11+ and lie) $£9£5 $19.95 

ZM300 300 Baud Auto Dial/Answer Modem (II. 11+ and lie) . $49.95 

NMS Software Enhancement for NM300 and ZM300. $19.95 


# APioeK 1200/300 Baud External Modem 

for Commodore C-64 and C-128 
Hayes and Commodore 
1670 Compatible! 


• Plugs directly into the Commodore user 
port • Runs at either 1200 or 300 baud • Full 
Hayes compatibility including terminal 
emulation and file transfer • Auto-dial and 
auto-answer • Touch tone or rotary dialing 
capabilities • Seven LED status indicators for 
send data, off hook. 1200 baud, carrier detect, 
receive data, auto answer and ready • FCC 
approved • Includes Multiterm communica¬ 
tion software for Commodore 64 and 128 

• Size: 4.75"L x 2.75 ,r W x .7"H • Weight: 

0.25 lb. • 1-year warranty 

MMC 1200/300 Baud External Modem (C64/128) 



$79.95 


lameco 

■ nna ' i:M.TO i 


COMPUTER POWER PROTECTION 




Jameco Power Base with 6 Control 
Switches and 6-Outlet Power Strip 

The JE1190 Power Base utilizes solid state line conditioning 
circuitry and fully shielded sockets to protect your computer 
from harmful power surges and EMI noise. Each device 
within your computer system can be turned on or off by individual illuminated rocker switches or the entire 
system can be turned on by the master switch. The Power Base eliminates the maze of power cords normally 
found behind most computer systems. • JE1190 Specifications: • 5 outlets* 15A, 125VAC, 1875 Watts. 60Hz 
• Max. spike: 80 joules one time • Energy dissipation: 25 joules repeated, self-restoring • Max. spike volts: 6.000V • Max. spike current: 4.500A • Clamp volts: 
175V • Clamping response time: 10ns • Color: Beige • Size: 12"W x 12.75'D x 2.25"H • Weight: 5.25 lbs. 

The JE1191 Power Strip with built-in circuit breaker gives you continuous spike protection. JE1191 Specifications: • Master switch with pilot light * Built-in safety 
circuit breaker (15 amp) • UL listed* Durable enamel finished housing • Three-prong, 6-foot power cord • Color: Beige* Size: 12"L x 2.25'W x 1.5"H • Weight: 2 lbs. 


Part No. _ Description _ Price 

JE1190 Power Base with 6 Control Switches and Surge Protection. $29.95 

JE1191 Power Strip with 6 Outlets and Circuit Breaker. $11.95 



e-ee****®. 


See opposite page for tilt/swivel Monitor Base with Power Center 


NEW! TrippLite Isobar Command Console Plus 

Complete Isobar protection with fingertip control for all your systems' components 
plus new Modem and FAX protection outlets 

• Each outlet offers Isobar surge suppression and filter isolation • Mounts conveniently between your CPU and CRT 

• Command console provides one main on/off switch and five individual component switches* 6 outlets total • Two New 
RJ11 receptacles for modem/FAX/telephone line spike protection • Built-in static guard • 15 amps on one receptacle 

• Color: Beige • Size: 12.5 M L x 13.5"W x 2''H • Weight: 8 lbs 

:ci6P Command Console Plus with Modem and FAX Protection. . $99.95 

• Quality Components • Competitive Pricing • Prompt Delivery 



Lifetime Warranty! 


( 415 ) 592-8097 
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SOLDERLESS BREADBOARDS & ACCESSORIES 


• Low static, plastic body — CMOS safe 

• Nickel plated clips designed to withstand up to 5,000 insertion cycles 

• Breadboard strips easily connect together to form larger working areas 

• Screen printed color coordinates make circuit design easier 
‘ Larger models come with heavy duty aluminum backing and grounding posts for long life and durability 

• Components are easily interconnected using 20-29 AWG wire (see JE10 and JE11, below) 

• The JE31 offers all the advantages of the JE26 plus a wire jumper kit containing 140 assorted wire jumpers 




JE20 JE23 JE24 JE27 JE31 


Part No. 

Terminal 

Strips 

Bus 

Strips 

Contact 

Points 

Binding 

Posts 

Jumper 

Wires 

Component 

Case 

Size L x W 
(Inches) 

1-9 

10-99 

JE20 

0 

2 

200 

0 

0 

0 

6M> x % 

$ 2.95 

$ 2.49 

JE21 

1 

2 

400 

0 

0 

0 

3V4 X 2ft 

S 4.95 

$ 4.49 

JE22 

1 

0 

630 

0 

0 

0 

6ft x 1% 

S 5.95 

$ 4.95 

JE23 

1 

2 

830 

0 

0 

0 

6% x 2 \ 

$ 7.95 

$ 6.95 

JE24 

2 

1 

1,360 

2 

0 

0 

6 ft x 3V 0 

$14.95 

$12.95 

JE25 

2 

4 

1,660 

3 

0 

0 

6% x 4V< 

$22.95 

$19.95 

JE26 

3 

5 

2,390 

4 

0 

0 

6ft x 5ft 

$27.95 

$24.95 

JE27 

4 

7 

3,220 

4 

0 

0 

7ft x 7ft 

$37.95 

$34.95 

JE31 

3 

5 

2,390 

4 

140 

Stores 

Wire Jumpers 

6% x 5%i 

$31.95 

$28.95 


Jameco JE450 Solderless Prototype Builder 

The JE450 Solderless Prototype Builder provides the user with a quick and efficient system for bread¬ 
boarding electronic circuits without soldering. Configured with 3 power supplies, the JE450 is ideal for 1C 
breadboarding of TTLs, CMOS, ECLs, microprocessors and op-amp circuits. Components and wire leads 
can be quickly inserted, removed and changed without the need for soldering or desoldering. The 3 power 
supplies incorporated in the JE450 provide the user unlimited use in prototyping circuits. • Size: 9ft "L x 
6ft "W x 3V4"H • Weight: 6 lbs. • Power supplies, regulated: 5V @ 1 A, +5V to +15V @ .5A, -5V to -15V @ .5A 
■ Power. 120VAC, 60Hz fused • For recommended wire jumpers see JE10 and JE11, below 

1-9 _ 10-99 

JE450 Solderless Prototype Builder...... $119.95 $109.95 



lameco 

loiianEnia 


IC Test Clips 


Ji™egg Wire Jumpers 


Jameco’s IC Test Clips are de- UUAVLIVIVV uwvUl 
signed to facilitate temporary \ ( 

connections to DIP package J 

components. A heavy-duty j _ C 

spring-loaded hinge provides U g. ~fTTTQ , ■ ri 

positive contact even after j UDS> 

thousands of uses. r % YmMfe 

Part No. Description_ 1-9 10-99 

JTC16 16-pin (used for 8. 14 and 16-pin IC’s) $4.49 $3.95 

JTC20 20-pin (used for 18 and 20-pin IC's) $5.95 $5.49 

JTC24 24-pin . $6.95 $5.95 

JTC28 28-pin . $7.95 $6.95 

JTC40 40-pin (used for 36 and 40-pin IC s) $9.95 $8.95 


• The JE10 Wire Jumper Kit 
comes with 350 assorted 
lengths and colors of pre¬ 
stripped and pre-formed 
22AWG solid wire jumpers 
all in a handy, durable plas¬ 
tic case. The kit includes 25 

each of the following lengths: T t .» , .« , 

.9", 1.0", 2.0", 3.0", 4.0" and 5.0" • The JE11 contains all of the 
same wire jumpers included in the JE10 and makes a con¬ 
venient refill package. 

Part No. Description_ 1-9 10-99 

JE10 Wire Jumper Kit 350 ea. (includes case). .... $7.95 $7.49 
JE11 Same as JE10 except case not included. S6.95 S5.95 
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Kingdom 


MULTIMETERS 


METEX 


Kingdom Handheld Analog Multimeters Kingdom 

• Mirrored Scale for Accuracy • Audible Continuity Test ■ Fuse/Diode Overload Protection 
Both units come complete with probes, batteries and manual. Size: 6"H x 4.125W x 1.75 D 
ET207 Specifications: - AC Vbltage: 10-1000VAC - DC Voltage: 0.25-1000VDC - DC Current: 50pA-10A 

• Resistance: IQ to 10MQ • Decibels: -10 to +62dB at ACV ranges • Accuracy *3 to ^4% on all ranges • Sensitivity 
9KQ/VAC, 20KQ/VDC • Audible continuity test • Battery Tester 

*ET207 20KQ/Volt Analog Multimeter w/DC Current Measurement and Battery Tester. . . $15.95 

ET302 Specifications: • AC Voltage: 2.5-1000VAC • DC Voltage: 0.25-1000VDC • AC Current 12A * DC Current: 

50/JA-12A • Resistance IQ to 5MO • Decibels: 20 to +64dB at ACV ranges • Accuracy: *3 to ^4% on all ranges 

• Sensitivity: 10KQ/VAC, 30KQ/VDC • Audible continuity test 

*ET302 30KQ/Voit Analog Multimeter with AC and DC Current Measurement. . _ $22.95 ET302 

METEX Handheld Digital Multimeter /HETEX 

The Economical Choice lor a High Quality, High Accuracy Digital Multimeter 

• 3.5 Digit (.5" High) LCD Readout • Audible Continuity Test • 1-Year Warranty 



RANGE 1 

| ACCURACY | 

| RESOLUTION 

AC VOLTAGE 

200mV 

±12% of reading 

100pV 

2V 


ImV 

20V 

±0.8% of reading 

lOmV 

200V 


lOOmV 

700V 

±12% of reading 

IV 

DC VOLTAGE 

200mV 


lOOpV 

2V 


ImV 

20V 

±0.5% of reading 

lOmV 

200V 


lOOmV 

1000V 


IV 


RANGE | 

| ACCURACY | 

I RESOLUTION 

AC CURRENT 

20pA 


lOnA 

200/vA 

±1.0% of reading 

lOOnA 

2mA 


TuA 

20mA 


T6^a 

200mA 

±1.8% of reading 

100,/A 

2A 

t mA 

20A 

±3.0% of reading 

10mA 

DC CURRENT 

2QuA 


10nA 

206,/A 

10.5% ol reading 

lOOnA 

2mA 


iyA 

20mA 



200mA 


166 mA 

2A 


1mA 

20A 

±2.0% of reading 

10mA 



RANGE | 

| ACCURACY | 

RESOLUTION 

RESISTANCE 

2000 

±0.5% of reading 

01O 

2KO 


IQ 

20KO 

±0.5% of reading 

10O 

200KQ 

1000 

2MO 


1KQ 

20MQ 

± 1.0% of reading 

10KQ 


Unit comes complete with probes, batteries, carrying case and manual. Size: 6.75"H x 3.5"W x 1.25 'D 
Measures: AC/DC Voltage, AC/DC Current, Resistance, Diodes, Transistor hFE, Audible Continuity Test 
• Auto Zeroing • Input Impedance: 10MQ • Overload Protection: 1000VAC/VDC • One-Year Warranty 

M3800 3.5 Digit Multimeter. . . $39.95 

/V\ETEX Handheld Digital Multimeters METlEX 

• Jumbo 3.5 and 4.5 Digit (.7 High) LCD • Audible Continuity Test • Overload Protection 
• 1 Year Warranty • Ruggedized Case 
AC Vbltage (for M3610, M3650 and M4650) 



ACCURACY 

RESOLUTION 

Range 

M3610/M38S0 

M4650 

M3610/M3650 

M4650 

200mV 

±15% of reading 


lOOpV 

10jrV 

2 V 



ImV 

100 (JV 

20V 

±0.8% of reading 

±0.5% of reading 

lOmV 

imv 

200V 



lOOmV 

lOmV 

750V 

±1.2% ol reading 

±0.8% of reading 

IV 

lOOmV 



ACCURACY 

RESOLUTION 

Range 

M3610/M3650 

M4650 

M3610/M3650 

M4650 

2000 

±0.5% of reading 

±0.2% of reediog 

0.10 

01O 

2KQ 



10 

0 IQ 

20KO 

±0.5% of reading 

±0 15% of reading 

10O 

IQ 

200KQ 



1000 

10O 

2MO 



1KQ 

1000 

20MQ 

±1% of reading 

±0.5% of reading 

10KO 

1KO 


DC Voltage (for M3610, M3650 and M4650) 


Capacitance (for M3650 and M4650 only) 



ACCURACY 

RESOLUTION 

Range 

M3610/M3650 

M4650 

M3610/M3650 

M4650 

200rnV 



IOOjjV 

I0|/V 

?V 



ImV 

IQOf/V 

20V 

±0.3% of reading 

± 05% ol reading 

lOmV 

ImV 

200V 



lOOmV 

lOmV 

1000V 

±03% of reading 

±0 1% of reading 

IV 

lOOmV 


Range 

ACCURACY 

RESOLUTION 

M3650/M4650 

M3650 

M4650 

2000p1 

200nf 

±2% of reading 

Ipf 

lOOpf 

0.1 pf 
lOpf 

20pl 

* 3% of reading 

lOnf 

Inf 


Frequency (for M3650 and M4650 only) 


Range 

ACCURACY 

RESOLUTION 

M3650/M4650 

M3650 

M4650 

20KH* 

200KHz 

±2% of reading 

10Hz 

100Hz 

1Hz 

10Hz 


All units come complete with probes, batteries, carrying case & manual. Size: 7 H x 3.5 Wx 1.5"D 

M3610: • Measures: AC/DC Voltage. AC Current (200pA to 20A), DC Current (200pA to 20A), Resistance. Diodes. 
Transistor hFE, Audible Continuity Test • Auto-Zeroing • Input Impedance: 10MQ • Overload Protection: 1000VAC/VDC 

M3610 3.5 Digit Multimeter. $49.95 

M3650: • Measures: AC/DC Voltage. AC Curr. (2mA to 20A). DC Curr. (200pA to 20A), Resistance, Diodes, Transistor hFE, 
Audible Continuity Test. Freq. & Capacitance • Auto-Zeroing • Input Imped.: 10MQ • Overload Protection: 1000VAC/VDC 

M3650 3.5 Digit Multimeter with Frequency and Capacitance Measurement.... . $69.95 

M4650: • Measures: AC/DC Voltage, AC Current (2mA to 20A). DC Current (200pA to 20A). Resistance. Diodes. Transistor 
hFE, Audible Continuity Test. Frequency and Capacitance • Auto-Zeroing • Data Hold Switch • Input Impedance: 10MQ 
• Overload Protection: 1000VACA/DC 


M4650 4.5 Digit Multimeter with Freq./Cap. Measurement and Data Hold Switch. 


$99.95 



m 






0 9 9 9 


M3610 




-i 



M4650 


* CLOSE-OUT PRICING - PART NUMBER WILL BE DISCONTINUED WHEN STOCK IS DEPLETED! 

Quality Components • Competitive Pricing • Prompt Delivery • (415) 592-8097 267 
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JE680 UNIVERSAL 1C PROGRAMMER JiWSiSg 


Programs 16K to 512K EPROMs, EEPROMs 
and PROMs, PALs, GALs, EPLs and PLDs 


JE680 Features: 

* Universal 1C Programmer: 
memory and logic devices 

■ Stand-alone or computer- 
controlled modes 

* Parallel printer port and 
RS232C port 

- Automatic self-test on 
power up 

* Auto-Sense 

* Pin Check 

- Split/Shuffle 

* Full functional test on logic 
devices 

* Patented design for 
programming reliability 

* No personality modules needed 

* Variable baud rates — up to 9600bps 


JE680 Description of Operations: 


On&ytRar 

Warranty! 



JE680 Universal 
1C Programmer 


The new JE680 Universal 1C Programmer supports and programs virtually all devices from 16K to 512K and with up 
to 28 pins. The JE680 will program memory-type ICs such as MOS and CMOS EPROMs, EEPROMs and PROMs as well 
as logic-type ICs such as PALs, GALs, RALs, PLDs, EPLDs, EEPLDs and FLPDs. The JE680 programming algorithms 
meet all manufacturers' specifications and support STANDARD, INTELLIGENT and QUiCK PULSE methods. 

The JE680 supports 18 data formats, such as JEDEC, INTEL HEX, ASCII HEX, Motorola S and Binary. It is compatible 
with virtually all software package programs including: PALASM, PLAN, CURL, ABEL, AMAZE and SGAPL. 
The RAM buffer EDIT function allows you to LIST SET, INSERT MOVE, DELETE 

and SWAP data. SPLIT BYTE EXAMPLE 

Incorporated with the JE6S0 is a full array of TEST functions including Automatic 
Self-Test, Insertion and Back ward-Device Check. The Auto-Sense allows the user 
to insert and remove ICs sequentially to automatically repeat an operation; no other 
action is required. The Pin Check examines individual pin continuity using pulse- 
reflection techniques: displays bad pin numbers. The Split/Shuffle function allows 
you to split your data up into even (high) and odd (low) bytes (8-bit), words (16-bit) 
or long words (32-bit). The Shuffle function allows you to reverse the procedure 
(see diagram, right). After programming your logic device, a full functional test 
ensures that your device has been programmed in accordance with your design. 

In addition to the loop test, the JE680 will perform consecutive test cycles to 
simulate worst-possible conditio ns so as to weed out logic devices with intermittent 
or other performance problems. 

While the JE680 can be operated as a stand-alone unit, it can also be linked to an IBM PC/XT/AT or other compatible 
computer or to a data terminal. The user may output fuse-pattern and vector-table data or memory data to a printer 
Specifications: - Input: 115VAC, 60Hz * Size: 15.6' J Lx 12 "D x 3.7 rr H - Weight: 12.8 lbs. ■ One-Year Warranty 


SPLIT 

AND 

SHUFFLE 

BYTE 


Part No. 


Description 


Price 


JE680 


JE680AP 


Universal 1C Programmer (Includes MS-DOS Menu-Driven Software, 

D825 male to female cable and Centronics 36-pin male to female printer cable) • 

Software option package for logic design applications (assembler package) — 
provides Boolean conversion, auto compiling and fuse map generation- . - , , 


$1799.95 

.. .. $29.95 
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• Quality Components 


* Competitive Pricing * Prompt Delivery 
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1355 Shoreway Road j;Hh 

Belmont, CA 94002 ■■■■• 

(415) 592-8097 24-Hour Order Hotline 

(415) 592-8121 All Other Inquiries (7AM-5PM PST) 
FAX 415/592-2503 - TELEX-176043 
FAX 415/595-2664 


WALSTON VVCNL 
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We Guarantee Good News 
Every Monday Morning! 



I n fact, we'll guarantee the best 
news—100% factual, accurate and 
unbiased expert analysis of signifi¬ 
cant developments in the personal 
computer industry. Just straightforward, 
no-nonsense professional reporting of in¬ 
dustry news, product announcements and 
key events as they happen each and every 
week. 

BYTEweek, McGraw-Hill's new weekly 
newsletter, is devoted to helping you stay 
on top of the dramatic changes in the 
continually-evolving business computing 
arena. BYTEweek is devoted to reporting 
and analyzing these changes and 
developments through its timely, compact, 
one-stop news format. BYTEweek keeps 
you on top of significant industry trends 
and developments through its coverage of 
the IBM, IBM-compatible, Apple Macin¬ 
tosh and workstation markets. BYTEweek 
gives you the full details of significant 
new product announcements with in-depth 
analysis. 

BYTEweek guarantees what no other 
personal computing publication can by 
building on two renowned and respected 
technical resources: the award-winning 
Microbytes Daily on-line news service and 
the technical expertise of the BYTE 
Editorial Staff aided by the new resources 
available to them in the recently expand¬ 
ed BYTE Lab. Through these resources, 
you are kept on top of issues such as: 
New data storage techniques, in¬ 
cluding CD-ROM, erasable optical and 
other text, graphics, and video storage 
technology. 

• Expert systems, with an ex¬ 
amination of both the technical 
and human aspects of 
implementation. 

• Bus standards and the war be¬ 
tween IBM and the clone 
manufacturers—with critically 


EVTE 


important user ramifications. 

• Legal skirmishes and "look and feel" 
suits, which can put the manufacturer of 
your favorite software out of business. 

• Software emulation that will allow 
new, exotic computer systems to run 
software written for IBM PCs. 

• LAN system developments, including 
all pertinent aspects of connectivity and 
inter-operability. 

• Network management, a complex and 
increasingly important topic for per¬ 
sonal computers in both small and large 
offices. 

• PostScript clones, which promise 
faster, lower-cost laser printers with the 
same capabilities as the Apple 
LaserWriter. 

• New, easy-to-use programming 
systems such as CASE and 4th Genera¬ 
tion Languages, that can allow non- 
programmers to develop powerful 
applications. 

BYTEweek offers you what no other in¬ 
dustry publication can: timely news on 
the rapidly evolving computer industry as 
it happens , framed by interpretation and 
evaluation that only BYTE's experienced 
editorial staff can provide. 

Subscribe now and take advantage of 
the special one-year charter subscription 
rate of $395 ($495 outside the U.S. and 
Canada)-a savings of $100 off the regular 
rate. Your subscription to BYTEweek in¬ 
cludes 50 issues and a free subscription 
to BIX, which includes access to the 
award-winning Microbytes Daily on-line 
news service. Your hourly usage rates will 
be billed separately. 

Don’t miss this opportunity! Call 
BYTEweek's toll-free number: 

1-800-258-5485 

to order your subscription or request 
more information and a free sample issue. 


One Phoenix Mill Lane, Peterborough, NH 03458 

1-800-258-5485 

Charter subscription just $395 for 50 weekly issues 
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by Klaus K Obermeier 


287 T80O and Counting 

by Richard M* Stein 
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by David Gelemter 


311 The Third Dimension 

by Michael J. Little and 
Jan Grinberg 


320 Boards and Boxes 


P arallel processing could be de¬ 
scribed as the ultimate in team¬ 
work, In fact, the kind of team¬ 
work involved is not unlike that 
found in the football stadium on an au¬ 
tumn Sunday afternoon. The quarter¬ 
back has his job to do, the center has his, 
the ends and backs have theirs, and the 
guards and tackles have theirs. All these 
jobs are under way at the same time, but 
they're all different and being done by a 
different player—parallel processing. 
Similarly, when a group of people are 
raking leaves, different people are doing 
the same job, at the same time, with the 
result of significantly cutting down on 
the time required—also parallel process¬ 
ing. Not all jobs, however, can be done in 
parallel. That Thanksgiving turkey we 
look forward to at the end of the month 
can't be rushed—microwaves aside. 

The same basic concepts apply in com¬ 
puting, Multiple processors operating in 
parallel can perform many, but not all, 
jobs faster than uniprocessors* A logi¬ 
cally sequential program must still run 
sequentially. However, a modular pro¬ 
gram, or one that can be made modular, 
can run different sections on different 
processors and improve its speed. 

Last summer, NASA’s Jet Propulsion 
Laboratory introduced the Mark 3 Hy¬ 
percube parallel supercomputer. Parallel 
processing has long been the exclusive 
realm of very large systems; however, it 
is now becoming available at the micro¬ 
computer level. For example. Zenith has 
announced the Z-100G with its parallel 
80386s (see Microbytes on page 11), and 
Cogent has come out with the XTM (see 
the text box “The Crossbar Connection” 
on page 278)* 

This month, we look at the world of 
parallel processing from the microcom¬ 
puter view. In “Side by Side,” Klaus K. 
Obermeier looks at the field as a whole: 


the appropriate algorithms and applica¬ 
tions; the programming languages, in¬ 
cluding old favorites and new ones with 
special parallel-processing functional¬ 
ity; and the hardware and operating-sys¬ 
tem architectures involved* 

One particularly applicable piece of 
hardware is the transputer board. In 
“T800 and Counting,” Richard M* Stein 
looks at the T800 transputer board from 
INMOS, discussing both the hardware 
aspects of the transputer and the related 
software aspects of the Occam lan¬ 
guage—the two were designed to work 
together. 

Another language designed for paral¬ 
lel processing on the transputer is Yale 
University 's Linda. In “Getting the Job 
Done,” David Gelernter, one of the lan¬ 
guage's designers, gives us the inside 
scoop on the current state of Linda, what 
it does, how it does it, and its specifi¬ 
cally parallel features. 

Finally , we have an article on a differ¬ 
ent way of making computers. In “The 
Third Dimension,” Michael J. Little and 
Jan Grinberg describe the inner workings 
of Hughes Research Lab's 3-D Com¬ 
puter* It's an innately parallel computer 
built not of chips but of wafersstacks of 
wafers* It's a fascinating technology* 

While the concept and practice of par¬ 
allel processing have a history in the 
large-computer arena, the idea of putting 
parallel-processing power on a desktop is 
still very new. The Mark 3 Hypercube is 
intended for simulations for the Strategic 
Defense Initiative* Can that kind of 
power really exist on a desktop? 

—Jane Morrill Tazelaar 
Senior Technical Editor t In Depth 
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Discover H 

Parallel 

Processing! 


x\\ \ws\ 4 
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The World’s Most Popular 
Transputer Development System 

Since 1986, Ihe MicroWay Monoputer has 


become the favorite transputer develop- \ \ 

ment system, with thousands in use world- l ' 
wide, Monoputer/2 extends the original \ 
design from 2 to 16 megabytes and adds 
an enhanced DMA powered interface. The 
board can be used to develop code for . 
transputer networks or can be linked with other \ 

Monoputers or Quadputers to build a iransputer 
network. It can be powered by the 20 MHz T414 

or T8QG or the new 26 MHz T425 or TB00 ^-:Tj r 

Parallel Languages c . j0 : ' 


Quadputer 

Mainframe Power 
For Your PC! 


Fortran and C Make Porting a Snap! 

Micro way stocks parallel languages from 3U Logical Systems and 
Inmos. These include one Fortran, two Cs. Occam, Pascal, and 
our own Prolog. We also stock the NAG libraries for the T800 and 
Rockfield’s structural and thermal finite element package. A single 
1800 node costs $2,000, yet has the power of a $10,000 386/1167 
system. Isn't it time you considered porting your Fortran or C 
application to the transputer^ 


Micro Way's Quadputer is the 
most versatile multiple transputer board 
on the market today. Each processor can have 
1, 4 or 8 megabytes of local memory. In addition, two 
or more Quadputers can be linked together with ribbon 
cables to build large systems. One Micro Way customer reduced 
an 8 hour mainframe analysis to 15 minutes with five Quadputers, 
giving him realtime control of his business. 


For further information, please cal MicroWay s Technical Support staff at (508) 746-7341. 


Micro 

VtaT 


_ World Leader in PC Numerics 

P O Box 79. Kingston. MA 02364 USA (508) 746-7341 
32 High St.. Kingston-Upon-Thames, UK.. 01-541-5466 
USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428 




IN DEPTH 

PARALLEL PROCESSING 


Side by Side 

You can only simulate true parallelism on your personal 
computer today, but tomorrow will be another story 

Klaus K. Obermeier 



A parallel-process¬ 
ing computer, 
simply defined, is 
one that can per¬ 
form operations using more 
than one processor simulta¬ 
neously. You can generally 
divide parallel processing 
into three major areas of re¬ 
search: algorithms and appli¬ 
cations; programming lan¬ 
guages; and architecture, 
including hardware and oper¬ 
ating systems. 

Where to Start 

The conventional serial com¬ 
puter suffers from one serious 
drawback: the way the CPU 
accesses memory. While data 
is being retrieved from mem¬ 
ory, it is actually written into 
a processor register, and after 
the register is incremented, 
the new value is put back into 
memory. During this period, 
the CPU remains idle. This 
phenomenon, known as the von Neu¬ 
mann bottleneck, accounts for the some¬ 
times slow and inefficient use of conven¬ 
tional serial-processor resources. 

But parallel processing has been 
around longer than the von Neumann 
bottleneck. As early as 1840, Charles 
Babbage conceived of a way to perform 
multiplication and indexing arithmetic 
simultaneously. The first operating par¬ 


parallel processors, including 
Bolt Beranek and Newman, 
Cray Research, DEC, IBM, 
Intel, Alliant, Encore, and 
Thinking Machines. 

Today, parallel-processing 
systems, such as the Connec¬ 
tion Machine from Thinking 
Machines, can execute a few 
billion operations per second 
using up to 65,536 processors 
simultaneously. Searching a 
database of over 30,000 docu¬ 
ments (18 megabytes) on a 
16,384-element Connection 
Machine takes about 0.004 
seconds for a Boolean query 
with 25 terms. Dow Jones re¬ 
cently purchased two 32,000- 
processor, 256-megabyte 
Connection Machines for use 
with its information-retrieval 
services. 

The Parallel Approach 

The central problem parallel- 
processing systems face is 
how to effectively and efficiently use 
more than one processor at the same 
time. A system’s effectiveness depends 
on whether you can identify a problem 
that lends itself to parallelism, determine 
the algorithm, and map it onto a suitable 
architecture. 

As you can imagine, problems arise if 
more than one processor requires access 

continued 


allel processor was the ILLIACIV. This 
machine, developed by Dan Slotnick in 
1966 at the University of Illinois, fea¬ 
tured 64 processors. 

Although the first commercial paral¬ 
lel-processing system flopped—the $7 
million Heterogeneous Element Proces¬ 
sor, developed in 1985 by Denelcor—by 
1986 more than a dozen companies were 
either selling or in the process of building 
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to the same memory location or if more 
than one processor tries to increment 
data in the same memory location. 
Therefore, the common argument that 
more processors are always faster than 
one holds true for systems that can cope 
with problems such as contention and 
have appropriate synchronization mecha¬ 
nisms in place. 

Another factor that can prevent suc¬ 
cessful use of parallelism is the bottom- 
up approach parailel-processing-system 
architects often take to hardware design. 
Simply put, they sometimes don’t con¬ 
sider the needs of the application design¬ 
er when they configure the hardware. 
People who write parallel applications 
should always keep in mind the target ar¬ 
chitecture so they can be sure their appli¬ 
cation-design algorithm will be suitable 
(e.g., whether they will use message 
passing or shared memory). 

The use of parallelizing compilers is 
no answer to this problem. Parallelizing 
compilers are most suitable when past in¬ 
vestment does not warrant rewriting the 
existing software. The programmer has 
to consider the problem from two some¬ 
times opposing points of view: top-down 
for the design of the algorithm and bot¬ 
tom-up for the actual implementation. 

Algorithms and Applications 

Parallel processing’s most common ap¬ 
plications are simulation, modeling, and 
optimization programs for commercial 
use. Airline scheduling is among the po¬ 
tential applications—calculating seat as¬ 
signments and about 200,000 to 250,000 
necessary changes in routing daily takes 
United Airlines 1 current aircraft assign¬ 
ment model 15 hours of CPU time. If you 
were a programmer faced with such a 
task, you would first break down the task 
into sizable chunks that could be pro¬ 
cessed in parallel and then worry about 
synchronization between the processors. 
Unfortunately, your creativity for de¬ 
signing a solution would be hampered by 
the existing operating system and the 
idiosyncratic architecture of the target 
hardware. 

What you should first do in such a situ¬ 
ation is decide the necessary granularity 
of the application. Granularity refers to 
the amount of lime being spent on com¬ 
municating versus computing in a paral¬ 
lel program. In a coarse-grained applica¬ 
tion, the parallel-processing system 
consists of large independent chunks 
with little time—on the order of hundreds 
of communications per second between 
processors—spent on communicating be¬ 
tween the individual processors. In a 
fine-grained application, more time- 


millions of communications per sec¬ 
ond—is spent on communicating and 
synchronizing between the processors. 
In any case, you have to leverage your 
solution with the encountered architec¬ 
ture. In the example of the aircraft as¬ 
signment task, a processor may be as¬ 
signed to one flight in a fine-grained 
system and to an entire aircraft in a 
coarse-grained system. 

Once you determine the application’s 
granularity, consider what form the com¬ 
munication between processors should 



who write parallel 
applications should 
always keep in mind the 
target architecture. 


take, via shared memory or message 
passing in distributed systems. While pro¬ 
cessors in a shared-memory system com¬ 
municate via a common data structure, 
message passing takes place between two 
processors. Ultimately, atomic opera¬ 
tions (e.g., locks, semaphores, and mon¬ 
itors) take over the task to synchronize 
processors properly. Once the algorithm 
is in place, it has to be synchronized with 
a specific parallel-processing architec¬ 
ture. What role do the programming lan¬ 
guages play in matching algorithms to 
architectures? 

Programming Languages vs. 
Compilers 

For parallel processing, programmers 
can choose between parallelizing com¬ 
pilers and genuinely parallel program¬ 
ming languages. Parallelizing compilers 
are often used because of the high invest¬ 
ment in existing application software or 
in bringing the programmers up to 
speed. As with digitizing old recordings, 
parallelizing serial algorithms doesn’t 
work as well as algorithms genuinely 
conceived for parallel implementations. 
And as for the alleged complexity of 
writing programs in parallel, according 
to Chuck Seitz, chief designer of Cal¬ 
Tech’s Cosmic Cube, the precursor to 
Hypercube, all other things being equal, 
“Programming experimental computers 
like the Cosmic Cube is not much harder 


than programming sequential com¬ 
puters, if the problem lends itself to a 
concurrent solution.” 

According to David Gelernter of Yale 
University, parallel-programming lan¬ 
guages can be classified into three cate¬ 
gories: Algol-based languages (e.g., 
Ada, Linda); parallel Lisps and logic 
languages (e.g., Multilisp, Concurrent 
Prolog); and parallel functional lan¬ 
guages (e.g., Parafl). 

Algol-based languages span the spec¬ 
trum from Ada, originally designed for 
systems that execute sequentially, to 
Linda, especially conceived for parallel 
processing. Whereas Ada includes tools 
to support parallel processing, a parallel 
program written in Linda is, according to 
an article by S. Ahuja, a “spatially and 
temporally unordered bag of processes, 
notaprocess graph.” 

The Linda system consists of operators 
that can turn any host language (e.g., 
FORTRAN or C) into a parallel-pro¬ 
gramming language. However, it is an 
autonomous language consisting of a 
run-time kernel for synchronization and 
a compiler. Furthermore, it allows for 
parallelism both in the form of partition¬ 
ing simultaneous processes and in repli¬ 
cating identical ones. (See “Getting the 
Job Done ” on page 301.) 

Parallel Lisps focus on symbolic 
rather than numeric parallel processing. 
The difference between the two, accord¬ 
ing to Robert Halstead, is that “numeri¬ 
cal programs may be described as deliv¬ 
ering numbers to an arithmetic unit to 
calculate a result,” whereas “symbolic 
computation emphasizes rearrangement 
of data.” Consequently, parallel Lisps 
are prime candidates for artificial-intel¬ 
ligence applications with an emphasis on 
operations such as recursion on trees and 
lists, rather than iterations in the form of 
loops for numerical computations. 

Parallel functional programming in¬ 
cludes a methodology that allows map¬ 
ping programs to parallel-processing to¬ 
pologies, According to Paul Hudak, the 
most important aspect of this methodol¬ 
ogy is that “it treats the multiprocessor 
as a single autonomous computer onto 
which a program is mapped, rather than 
as a group of independent processors that 
carry out complex communications and 
require complex synchronization.” 
Rather than having side effects from as¬ 
signment statements, functional lan¬ 
guages guarantee that a program will 
have the same result regardless of the 
order in which it has been executed. 
Therefore, in functional languages the 
parallelism is implicit and supported by 

continued 
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The Crossbar Connection 

Frank Hayes 


T wo processors should be twice as 
fast as one, and a thousand proces¬ 
sors should be a thousand times as fast— 
at least in theory. But that depends on 
getting those thousand processors talk¬ 
ing to each other, and that’s not an easy 
task. In a fully connected network, in¬ 
terconnecting only 30 processors re¬ 
quires 435 separate connections; 1000 
processors would require 499,500 con¬ 
nections. 

A fixed network structure (such as a 
Hypercube) avoids that problem by con¬ 
necting each processor to only a few 
neighbors, but then data must be passed 
from processor to processor through the 
network for distant processors to com¬ 
municate. Alternatively, all the proces¬ 
sors can share a common communica¬ 
tions bus, but that risks tying up the bus 
if two processors have lots of data to ex¬ 
change, bringing communications for 


the rest of the system to a screeching 
halt. 

Cogent Research in Beaverton, Ore¬ 
gon, thinks there’s a better solution. 
Cogent’s new desktop supercomputer, 
the XTM (see photo A), can connect 
any number of parallel processors, 
without passing data hand-to-hand 
through a network or tying up a com¬ 
mon bus when there’s lots of data to ex¬ 
change. Instead, the Cogent machine 
has a hybrid communications architec¬ 
ture that has both a common bus and a 
unique network system. 

The Cogent XTM 

The XTM’s processors are INMOS 
T800 transputers. Each transputer has 4 
megabytes of RAM, as well as four 
high-speed serial-communications 
channels specifically designed for ex¬ 
changing data with other transputers. 


In the XTM, the transputers all share 
an ordinary parallel-communications 
bus, through which messages can be 
sent. Separately, the four serial-com¬ 
munications channels from each trans¬ 
puter are connected to an intelligent 
switching system. Inside the intelligent 
switch, the serial-communications 
channels from all the transputers in the 
system are arranged in a network—but 
with no permanent connections. Upon 
request, the intelligent crossbar switch 
can directly connect any two trans¬ 
puters in the network. Consequently, 
any two transputers can talk either 
through the shared bus or through a 
temporary “private” direct connection 
(see figure A). 

For example, suppose processor A 
wants to send a large collection of data 
to processor B. If A sent the data 
through the common bus, it would tie up 
the bus—a classic communications bot¬ 
tleneck. Instead, A sends a message 
through the bus to the crossbar-switch 
controller, asking for a direct connec¬ 
tion to B. 

Once the connection is made, A can 
send data to B at high speed without in¬ 
terfering with any other processor’s 
communications. Once the data transfer 
is complete, A sends another message to 
the switch controller, asking it to dis¬ 
connect A from B, and the two proces¬ 
sors are free to make new connections. 

Meanwhile, every other pair of pro¬ 
cessors in the system can be connected 
in the same way. While A and B are ex¬ 
changing data, C and D can make their 
own connection. At least in theory, in a 
1000-processor system, 500 serial con¬ 
nections could be transferring messages 
at high speed. 

It takes the XTM’s intelligent cross¬ 
bar switch less than 40 microseconds to 
link any two processors, and only 200 to 
400 /is to completely reconfigure the 
entire computer. (The XTM can even be 
reconfigured to mimic a Hypercube or 
another fixed network.) 

Because the communications net¬ 
work is dynamically reconfigurable, all 
the processors can communicate di¬ 
rectly through a relatively small number 
of communications channels. One thou¬ 
sand processors can communicate using 
only 4000 serial lines—less than 1 per- 



Photo A; Cogent Research's XTM parallel desktop supercomputer, based 
on the INMOS T800 transputer and Yale University *s Linda programming 
language. (Photo courtesy of Cogent Research, Inc.) 
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cent of the number required for a fully 
connected network. As a result, the 
number of processors in the system is al¬ 
most unlimited. Cogent has designed a 
system for Sandia National Laboratory 
that contains 1900 processors and has 
roughly the same computing power as a 
Cray X MP* 

A more typical Cogent XTM system 
sits on a desktop and has two processors 
in a workstation cabinet that's slightly 
smaller than an IBM PC (14 by 14 by 6 
inches). Along with the processors, the 
workstation contains a 90- or 190-mega- 
byte hard disk drive, an 800K-byte VA- 
inch floppy disk drive, and three NuBus 
slots* 

There are also an external 1024- by 
808-pixel display, a keyboard, and a 
mouse. The least expensive XTM sys¬ 
tem (with a 90-megabyte hard disk drive 
and a monochrome display) costs 
$19,800. 

To add processors to this basic sys¬ 
tem, you first need to add a resource 
server (a 14 by 18 by 6 cabinet with 16 
slots and the intelligent crossbar switch) 
and a communications card to connect it 
to the XTM. 


As a result, going from two proces¬ 
sors to four adds another $35,000 to the 
price. After that, you can add compu¬ 
tation cards (each one contains two 
transputers) for $12,000 each—until 
you run out of slots in the resource 
server, at which time you can add an¬ 
other resource server* Additional disk 
storage comes in the form of a disk 
server (1.9 gigabytes, plus an 810- 
megabyte optical drive for backup, for 
$60,000)* The workstation, resource 
servers, and disk servers all communi¬ 
cate through fiber-optic cable at 100 
megabits per second. 

An Easy Growth Path 

The price on a desktop supercomputer 
can rise quickly. A workstation with a 
single resource server packed full of 
processors fits easily on a desktop—and 
costs over $200,000. The Cray-class 
system Cogent designed for Sandia will 
cost $15 million to build. 

But the XTM is unique among super¬ 
computers in that both the two-proces¬ 
sor minimal system and the 1900-pro- 
cessor Sandia machine use exactly the 
same hardware. And with enough time 


and money, you can build any system 
into a colossus—without changing the 
software. The XTM's operating system 
is based on the Linda parallel-program¬ 
ming concept, which is effectively blind 
to the number of processors in the com¬ 
puter. A program written in FORTRAN 
or C using the Linda extensions will run 
on a minimal XTM system. Add two (or 
a dozen) more processors, and the pro¬ 
gram will run in exactly the same way— 
but nearly twice (or a dozen times) as 
fast. 

And how fast is fast? Each of the 
XTM's transputers adds 3 million 
floating-point operations per second 
of processing power. Cogent's design¬ 
ers believe that because the XTM can be 
so easily tailored to match computa¬ 
tional problems—adding more number- 
crunching capability as it's needed—the 
new machine will open up a completely 
new range of problems that were previ¬ 
ously inaccessible from desktop 
workstations. 


Frank Hayes is an associate news editor 
for BYTE in San Francisco. He can be 
reached on BIX as “frankhayes. ” 
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Figure A: The Cogent XTM's communications system. For A to exchange data with B , A notifies the switch controller via 
the communications bus . The controller then orders the intelligent switch to make a direct connection between A and B. 
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Figure 1: Shared memory architectures allow parallel systems to access a common shared memory , as opposed to distributed 
memory systems , which provide memory to each processor. 
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Figure 2a: The FX/8 system’s common-bus architecture. The ACE processors (Advanced Computational Elements) function as 
application processors. I/O and operating-system jobs are performed by the interactive processors, which are 68020-based. 


underlying semantics. In brief, functional 
languages are prime candidates for pro¬ 
gramming parallel machines. 

All about Architecture 

A dichotomy exists between shared- 
memory architectures and distributed- 
memory architectures. The former allow 
parallel systems to have access to a com¬ 
mon, shared memory, while the latter 
give each processor its own memory. As 
shown in figure 1, a multitude of config¬ 
urations is possible and has been used for 
building parallel-processing systems. 

The most widely used architectures 
are bus-based systems, the Hypercube, 


and a design using special-purpose 
switches, as shown in figures 2a, 2b, and 
2c. A less widely known architecture is 
found in wafer technology. (See “The 
Third Dimension” on page 311.) 

Bus-based systems (e.g., the FX/8, 
from Alliant Computer Systems, Little¬ 
ton, Massachusetts) provide the simplest 
form of parallelism, having a set of pro¬ 
cessors connected to a set of memory 
boards via a common bus. Although 
these systems are attractive for their sim¬ 
plicity, problems arise in the form of 
limited scalability, contention for ac¬ 
cessing the same memory location, and 
rising costs for overall speed gain. In ap¬ 


plications dominated by scalar code, like 
older mechanical CAD applications, you’ll 
find good speed increases with from one 
to four processors, but after that, adding 
processors won’t increase speed. 

Hypercube (e.g., the Connection 
Machine from Thinking Machines, 
Cambridge, Massachusetts), based on 
CalTech’s Cosmic Cube, allows multidi¬ 
mensional connections between proces¬ 
sors, thus connecting every processor at 
least indirectly. Although it’s attractive 
for its capability to interconnect thou¬ 
sands of individual processors, commu¬ 
nication speed between processors may 

continued 


NOVEMBER 1988 -BYTE 281 




















IN DEPTH 
SIDE BY SIDE 



MC68020 
processor and 
MC68861 
coprocessor 



MC6E 

MM 

1851 

IU 


Special 

function 

decoder 



4-megabyte RAM 


Address 


Bootstrap 

EEPROM 


Dual 

UART 


Memory controller 


Processor 

node 

controller 


Control 


Switch 

interface 


Biolink 

I/O 

adapter 



Figure 2c: A Butterfly processor node block diagram and blowup of the Butterfly switch design. 
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vary depending on the number of inter¬ 
vening processor nodes. Ultimately, 
programming a Hypercube architecture 
may require treating it as a loosely cou¬ 
pled multiprocessor with explicit data 
placement and task assignment per node 
under certain memory size limitations. 

Multistage switch architectures (e.g., 
the Butterfly from Bolt Beranek and 
Newman, Cambridge) are closely mod¬ 
eled around crossbar switching connec¬ 
tions that use separate buses for each pro¬ 
cessor. Whereas crossbar architecture 
has a serious contention problem, if two 
processors want to communicate with the 
same memory location at the same time, 
special-purpose switches allowing 
multiple paths to the same memory node 
alleviate the contention problem. (See 
the text box “The Crossbar Connection” 
on page 278.) 

The Problem with Benchmarking 

In general, benchmarking parallel-pro¬ 
cessing systems is a formidable, if not 
impossible, task. While you can use 
MIPS (million instructions per second) 
and MFLOPS (million floating-point op¬ 
erations per second) to compare parallel- 
processing machines, their ratings may 
be skewed by I/O-intensive programs or 
the types of programs themselves. More¬ 
over, transporting code between paral¬ 
lel-processing machines of different 
types is not possible. 

A popular dichotomy between right- 
wing and left-wing machines points to 
the important role of the operating sys¬ 
tem. Just as ideological differences set 
conservatives apart from liberals when it 
comes to the role of the government, 
right-wing machines (e.g., Hypercube- 
based) offer little control or support 
through their operating systems. With 
these machines, programmers are re¬ 
quired to code more low-level operations 
themselves. Left-wing machines (e.g., 
Butterfly) provide more generous sup¬ 
port by the operating system. 

The Personal Computer Connection 

While parallel processing has reached 
the minicomputer market, parallel-pro- 
cessing capabilities for personal com¬ 
puters are slowly emerging and usually 
come in two forms: expansion boards 
and software simulation. (See “T800 and 
Counting” on page 287.) The INMOS 
D700 Card and T414 CPU offer IBM PC 
users parallel-processing capabilities as 
part of the D701 Transputer Develop¬ 
ment System. The package comes with 
the Algol-based programming language 
Occam. The T414 CPU, a 32-bit micro¬ 
processor, is able to pass information to 


multiple processors while at the same 
time operating on a problem. 

Another expansion board that offers 
parallel-processing capability is the 
PCturbo 286e from Orchid Technology. 
The board connects to the IBM PC AT or 
XT and lets you run simultaneous appli¬ 
cations in the computer’s standard mem¬ 
ory and the 286e’s RAM. If you choose 
to run two programs in parallel that try 
to access the same data or write to the 
same disk sector, the data may be 
compromised. 


R 


arallel- 
processing capabilities 
for personal computers 
are slowly emerging. 


The complexity and cost of commer¬ 
cial parallel-processing machines avail¬ 
able today make them prohibitively ex¬ 
pensive for mass use. The available 
expansion boards that may allow some 
parallel processing on personal com¬ 
puters are primarily for the programmer 
exploring the flavor of this technology. 
Integration into existing infrastructures 
makes personal computers probable can¬ 
didates for host or front-end vehicles. 

Where We Are Going? 

Parallel processing, despite its commer¬ 
cial impact over the past 5 years and its 
academic endeavors over the past 20 
years, is still in an embryonic state. The 
three most significant issues standing in 
the way of necessary commercial break¬ 
throughs are standardization of parallel- 
processing languages and architectures, 
integration of parallel processing into the 
existing computing infrastructure, and 
design of solid interfaces required by the 
complexity of the programming tasks. 

Standardization of parallel-processing 
languages and architectures is important 
because there is currently no standard¬ 
ization of parallel-processing techniques 
in sight. One reason for this is that paral¬ 
lel-processing technologies are still 
mostly in R&D laboratories, an environ¬ 
ment that promotes individualism. An¬ 
other reason is the potential for diverse 
applications that makes it impossible to 
predict what such standards should look 
like. Finally, the design of hardware is so 


far ahead of the state of the art in soft¬ 
ware development that both disciplines 
have to be brought to the same level be¬ 
fore standardization of either software or 
hardware becomes possible. 

Integration of parallel processing into 
the existing computing infrastructure is 
important because drastic changes are 
slow to be implemented, especially in an 
investment-intensive area like software 
development and hardware purchases. 
Although projects like the one that in¬ 
volves Dow Jones and Thinking Ma¬ 
chines show some promise, many more 
successful applications have to come 
about before parallel processing be¬ 
comes a major force in the commercial 
computing market. As with any other in¬ 
novation, commercial evolution has to 
follow the revolution in the laboratories. 
Integration is the key. 

Last but not least, the design of solid 
interfaces required by the complexity of 
programming tasks is a necessity. As we 
are beginning to imagine programming 
parallel systems of multiple gigabytes in 
size, debugging and maintaining such 
programs, much more than actually 
using them, will be delegated to the user 
interface. Ultimately, programs may 
come about through the intelligent inter¬ 
action in English between the user and 
the interface. 

For these reasons, personal computer 
users will have to limit themselves to 
simulating parallelism in the near fu¬ 
ture—that is, until commercial parallel¬ 
processing technology matures. ■ 
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NEC 


LC 890 


$ 2,950 00 ' 


35 Resident type fonts 
4 standard interfaces 
3MQ ot internal memory 


LC 890 Toner Cartridge (6Pk.) 



62,10* 


MODEMS 


THE 2400 BAUD MODEM 

$ 99 99V 


100% Hayes 
oompaiible half height 
card modem w/ 
Bitcom eammunica- 
lions software. 


r 9 ^aib 

9* 


THE® 1200 BAUD External .ELEL.. 85,85* 

THE® 2400 BAUD External.. ... 129.00* 


SYSTEMS 


THE 286/12 


512K of IMS on the 
Motherboard j 6-12Mhz ■ 
Keyboand/Toggle Switch 
Selectable ■ 1.2MB 
Mitsubishi HDC/FDC ■ 
Phoenix Bios 101 Key 
Keyboard - Monitor & Video 
Board Optional 


.915 00 ' 



BUY NOW AT DISCOUNT WHOLESALE + 8% PRICES I 


BUSINESS SOFTWARE 


ALDUS PageMaker 3,0.... 479,75* 

ASHTON-TATE Dbase 111+ .. 345.32* 

ASHTON-TATE Multimate Advan.1l „ 235,00* 

BORLAND INT Paradox 2.0 ... 392.89* 

BORLAND INT QuattfO _, 129.00* 

BORLAND INT Sidekick Plus .. 112.11* 

BORLAND INT Sprint .. 10B.5O* 

BORLAND INT Turbo C or Basic. 56.05* 

CENTRAL POINT PC Tools Deluxe .... 37.50* 
DAC SFT DAC Easy Accounting 3,0.... 53.00* 
LOTUS DEVELOPMENT Lotus 1-2-3 269.00* 
MERIDIAN TECH Carbon Copy Plus 100.49* 

MICROSOFT Works ..,. 116.15 

MICROSOFT Excel. 265.00* 

MICROSOFT Basic 4.0 or Windows .... 60.55* 

MICROSOFT Word 4.0 . 199.00* 

PEACHTREE SFT Accfing Sys II .. 146 45* 

PETER NORTON Utilities : Advanced .. 68.25* 
QUARTERDECK OFFICE Desqview 69.69* 

SYMANTEC Q&A 3.0 .. 186.85* 

WORDPERFECT WordPerfect 5.0 .... 205.00* 
XEROX CORP Ventura Publisher...... 445.00* 


-I 


PL OTTERS/SCANNERS 


HOUSTON INSTRUMENTS All Models CALL 
HEWLETT PACKARD Scanjet .......... 929.00* 

PANASONIC FX-RS505 Scanner . 829.00* 

lOLfNE PLOTTERS...... CALL 

SUMMAGRAPHICS(12 x 12).. 342.39* 

SUMMAGR APHICSfl 2 x 18). 564.59* 


- 


PRINTERS 


PANASONIC 

10801 ....... 

1592 ...... 

KX-P4450 LASER .... 1 

CITIZEN 

1800...... 

MS P-4 5.... 

Tribute 224 ..... 

Premier 35 ...... 

EPSON 

LX800... 

LQ500......... 

LQ105G...... 

FX1050.*..... 

FX850..... 

NEC 

5200 .... 

P5300 ...... 

P22DG Oof Matrix ...... 

OKIDATA 

ML 393 ...___ 

ML 321 ...... 

ML 320 

.HEWLETT PACKARD"" 

Laserjel II ,,.....».... 1 

Desk jet............. ......... 


170.69* 

389.00* 

,469,00* 

166.65* 

437.00* 

578.90* 

489,00* 

176.00* 

. CALL 
. CALL 
. CALL 

. CALL 


489.00* 

639.00* 

317.14* 

865.00* 

435.00* 

315.00* 


PANASONIC 
10911 MDL.2 


192/32 CPS, , 
IQ” Par w/ tractor ^ 

$i 0500 



MONO & COLOR CARDS 


HERCULES Graphics Card Plus .. 170.69* 

THE® Color Card or Mono „. 55.00* 

A.T.I. EGA Wonder 800 x 560 .. 205.00* 

ORCHID Designer VGA (IBM PC/XT) 287.31* 
PARADISE Auto Switch 480 ... .... 162.00* 

PARADISE VGA Plus Card .. 253.00* 

VIDEO 7 Vega Deluxe 640 x 480 . 185.14* 

VIDEO 7 VGA ...... 249.96* 


COMPUTER SYSTEMS 


AST Premium 286 Model 80 ....._ 1,399,00* 

APPLE Macintosh Plus. SE. MAC II. CALL 

COMPAQ Oeskpro286/40MB . 2,295.25* 

COMPAQ Deskpra 386/60MB . 5,089.00* 

COMPAQ Portable III MDL40 . 3,850.00* 

IBM PS/2 Model 30 CMS 20MB . 1,473,59“ 

IBM PS/2 Model 50. 2,395.00* 

TOSHIBA T-100D Laptop W/512K .729.00* 

TOSHIBA T-1200 HD w/20MB, backlit 2,193.00* 
TOSHIBA T-5100 W/2MB RAM 40MB 4,450.00* 
TOSHIBA T-3200 Laptop . 3,395.00* 


Call For Best Pricing On Other Models 


WordPerfect 

Word Prx xxssing Software 


$ 205°o* 


:::: 



Advanced word processing functions 
100.000 word phonetic dictionary 
Split screen editing 
Use up to 5 different fields at once 


FLOPPIES, DRIVES, TAPES 


CMS 360K Ext PS/2 Floppy... 231.29* 

IOMEGA Bernoulli II 20MB Int . 738,00* 

IRWIN 64MB Int Tape for IBM PS/2 .... 499.00* 

IRWIN 145 40MB Interna! Tape . 419.65* 

MINISCRIBE 3850 4DMB KH . 360.57* 

MITSUBISHI 360K 1/2 H[ Dr . 79.79* 

MITSUBISHI 1MB 3.5”FD... 79.79* 

MITSUBISHI 1.2MB Floppy 1/2 Hi. 85.62“ 

PLUS DEVEL Hardcard 20.. 489.87* 

PLUS DEVELHardcard 40 ... 601.82* 

SEAGATE ST-225 20MB Kit . 249.00* 

MINISCRIBE 3675 60MB HD Kit .. 389.00* 

MINISCRIBE 6128 110MB RLL Full Ht 659.00* 
SEAGATE ST-251 42MB/40MS HD.... 329.00* 
SEAGATE ST-4096 80MB Full Hf .... 529.00* 

SYSGEN Bridge File 3.5 ,F Ext Drive. 205.00* 


1-800-621-SAVE 


MITSUBISHI 
DIAMOND SCAN 

13" Color Monitor 

$45500* 

NEC Multisync II Hi-Res 13" 

Monitor ... .*544 3E 

Coll For Beal Prices on Magnavox, Amdeh. IBM, 
Prince Ion, and IlDK 



MODEMS 


HAYES Smartmodem 2400.. 

HAYES Smartmodem 1200 .. 

1 U.S. ROBOTICS HST 9600. 

. 392.89* 

. 261.59“ 

. 579.00“ 

S MULTIFUNCTION CARDS 

AST Advantage Premium .. 

INTEL Above Board 286 w/51 2K. 

ORCHID Tiny Turbo 286 . 

ORCHID Twinturbo 12 . 

THEdMulti I/O w/P/S/G/CLK/CAL. 

295.00* 

360,00' 

241,39* 

. 342.39* 
.... 50,40* 

1 MATH CO-PROCESSOR 

INTEL 80287 10MHZ Co-Processor 
INTEL 8087-2 Math Co-Processor ... 
INTEL 80387-16 Co-Processor........ 

250.00* 

. 147.00* 
415.00* 

MICE & ACCESSORIES 


LOGITECH Logimouse + ......69.59* 

LOGITECH Hi-Res Mouse ..... 85.85* 

MIC R OSO FT M o u se w/ Pa i ntbrush 93.50* 

MICROSOFT Mouse w/Windows ........ 125.00* 

CENTRAL PT Deluxe Option Brd .106.05* 

CURTIS Ruby + w/Fax Protector..63,63* 

KENSINGTON Masterp iece+ ..... .99.99* 

THE COMPLETE PC Complete Fax 297.95* 

FUJI 3 1/2" DS/HD Box of 10.45.45* 

UNISON Unipower 400 UPS .... 329.00* 

640K & 256K CHIPS .... CALL 

DISKETTES (25) Hi Dens IBM AT .32.82* 

DISKETTES (50) 5 1/4* DS/DD ..17.50* 


FAX MACHINES/COPIERS 


SHARP FAX FO-300 

Sharp's deluxe, full-featured compact fax wrth 
auto dialing and documeni feeder. 15 second 
transmission and programming pollings/turn- 
around polling/timer polling. 

SHARP FO20 Fax Paper (6 Rolls) .. 23,23* 


*1,131 


20 * 


SHARP Z-50 Copier. 487.83* 

SHARP Toner Cartridge 60.60* 

Call For Pricing On Other Models 




Order Hotline 


1-312-205-1300 


MONO AY-FRI DAY 
8:3QAM-6:OOPM 


SATURDAY 

10:0QAM-4:Q0PM 


_"i 


TECH SUPPORT 1-312-205-1410 

C U STO ME R SERVIC E 1 -312-205-1510 

FA X 1 -312 205-1525 Q VI i go 

625 A cademy Drive. Norlhbrook.l L 60062 tS Y 11 OO 


REAL BUYING CLOUT- Call now and join over 
200,000 members who are too smart to pay more! 
MEMBERSHIP BENEFITS: * Pay juSt 8% above 
advertised wholesale price 3%cash discount 
(included in wholesale price) - Price Protection • 
Optional software rental library FREE Wholesale 
Buyers Guide FREE UPDATES * Fully Insured 
48 Hour Shipping 10 day Return Policy FREE 
Technical Support FREE Bulletin Board -■ Quan¬ 
tity Discounts All Prices Subject To Change, Alt 
Products Subject To Availability. JOIN TODAY 
FOR AS LITTLE AS $10. 

'AH Prices Shown are Wholesale Prices 


• Call tor FREE Catalog • Call for FREE Catalog • Call for FHEE Catalog • Call for FREE Catalog • Call for FREE Catalog * Call for FR 
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JOIN THE #1 "COMPUTER 
WAREHOUSE CLUB " FOR BUSINESS 



PC NETWORK 



T.H.E. ^ 
IBM 

Compatible 


Unmatched Laser Speed 


386/16 LaserPartneH3M'~3§y 

* 1MB RAM • 32Bit 16 Mhz Opera- • n Pages Per Minute 

tion 200 Watt Power Supply 101 ■ 512K Expandable to 1.5MB 

Key "AT Style" Keyboard • 1.2 MB • Font Cartridges 

Floppy • Western Digital Hard/ • Emulates HP LaserJet II, Diablo 61 

Floppy Controller * Pheonix Bios * Epson, IBM Proprinter 

Monitor Optional - 300 Dots Per Inch 

9600BaudModem, Hayes Compatible 

x$Mu jAl The Last Modem You'll Ever Buy 


1200,2400, & 9600 Baud 
Software Included 
Internal Card 
Hayes Compatible 
Auto Answer, Dial 
External Add $50 


T.H.E.Complete Hai 

C omputerSystems Super Sale 


. n . 42MB hatf Height Hard Drive 

ara Drive 40MS Access Time 

^34900* ( 5 P Seagate 

m ST-225 

| 20MB Half Height 

Hard Drive Kit 


$249°o* 


512K Expandable lo 640K RAM 
■ 360K Disk Drive 
- IftMtiz Speed 
■ 101 Key Keyboard 
- LED w/Keylock 
■ Serial/Parallel/Game/C lock 


All Major Credit Cards Accepted 


Pay just 8% above the advertised wholes ate 




Call For Your FREE 
Wholesale Buying Guide 

ICOO’s of Products at Wholesale Prices 


PRICE BREAKTHROUGH 


Hercules Monochrome Video Card 
HI RES 14" RGB Color Monitor or 
HI-RES 12" Monochrome Monitor 
* FREE l-Year Warranty 
■ Pheonix Bios Si Morel 


1-800-621-SAVE 

* All Prices Shown are Wholesale Prices 


price. Optional software rental library. Fully 
Insured 48 hour shipping. 10 Day return policy. 
FREE Technical support. Quantity discounts. 
All Prices are subject to change. Alt products 
are subject to availabifity. 
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10NET Turns Your Work Group 
Into A Work Team 


Networking your work group can be as challenging as white water rafting. Conquering a raging 
river requires good teamwork, too. Let 10NET turn your work group into a work team. The 
10NET LAN comes with a raft of features designed to help your group work better. 

10NET is one of the easiest networks to install and use. It has extensive network communications 
software to let you interact more effectively with your team. 10NET is also fully DOS compatible, 
allowing you to use your existing disks and software. 

And to help you navigate into the future, 10NET conforms to common networking standards. 
Fully NETBIOS compatible, 10NET software runs on a variety of StarLAN 
and Ethernet networks, as well as IBM’s Token Ring. 

So call now for further information, 1-800-358-1010 or 
1-800-782-1010 (OH) 

WNE'f ix a registered trademark ttf 1hffitui ( ktmmunieal it mis Arex'iiy Ira, tnc. IBM in a registered trademark td Intematxmni Business Maehine\ Inc. 
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IN DEPTH 

PARALLEL PROCESSING 


T800 

and Counting 

The T800 transputer and the Occam language 
are a hardware/software team designed to work together 

Richard M. Stein 



M ankind con¬ 
stantly seeks 
ways to solve 
the technologi¬ 
cal challenges found by ob¬ 
serving the natural universe. 

Today, our understanding of 
nature is increasingly depen¬ 
dent on computer-based simu¬ 
lation of theories, supposi¬ 
tions, and curiosity. 

Such complex operations as 
verifying the fluid flow of air 
around the wing section of an 
airplane to determine drag 
and stability, studying chemi¬ 
cal reactions in the prepara¬ 
tion of a new drug, and study¬ 
ing weather patterns require 
the increases in performance 
provided by parallel-process¬ 
ing computers. In fact, many 
problems are beginning to re¬ 
quire that increase in speed to 
quench our growing thirst for 
immediate responses. As par¬ 
allel-processing computers 
become more and more available, these 
workhorses of science and industry are 
emerging as a key to continued techno¬ 
logical growth. 

Multiprocessors vs. Multicomputers 
Parallel-processing computers can be di¬ 
vided into two basic architectures: the 
shared-memory multiprocessor (see fig¬ 
ure la) and the multicomputer (see fig¬ 


ure lb). The shared-memory multipro¬ 
cessor comprises a collection of CPUs 
connected by a bus to a common pool of 
memory, 

A multiprocessor performs parallel 
computations in several ways. One is to 
dedicate a complete processor to each ac¬ 
tive process; this is called control paral¬ 
lelism, Each process is free to operate on 
memory without appreciable interfer¬ 


ence from the others. Why 
not add more processors and 
keep partitioning the prob¬ 
lem, one process to each pro¬ 
cessor, to gain more speed? A 
problem arises as you add 
CPUs to the bus: When one 
CPU tries to access an ad¬ 
dress in memory, it must first 
get permission from the 
others. Arbitration among the 
CPUs leads to contention. 
Each CPU requires a finite 
amount of time to fetch some- 
thing from memory, and 
while this is going on, the 
other CPUs must wait if they 
need data as well. Adding 
more CPUs simply makes the 
problem worse, and a bottle¬ 
neck results. 

This is the so-called von 
Neumann bottleneck, It*s the 
reason multiprocessors sel¬ 
dom have more than four 
CPUs simultaneously operat¬ 
ing on a common pool of 
memory. The bus bandwidth is saturated 
by simultaneous requests from the 
CPUs, The shared resource leads to a 
form of inflation, where the cost of per¬ 
forming an operation becomes increas¬ 
ingly expensive and therefore less effi¬ 
cient. This is the key limitation to 
multiprocessor architectures: Finite bus 
bandwidth means that only a fixed num- 

continued 
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ber of instructions can be carried out 
each second. While this may be appre¬ 
ciable-more than 500 million floating¬ 
point operations per second (MFLOPS) 
is possible—the growth rate in the band¬ 
width is limited by technology. 

The multicomputer differs from the 
multiprocessor in several ways. Proces¬ 
sors are not connected to a common bus. 
Instead, each processor has a small 
(64K-byte to 4-megabyte) RAM con¬ 
nected to a local bus—the processor and 
RAM are called a node —and communi¬ 
cation between processors occurs 
through high-speed serial links. There is 
no bottleneck. Since a node doesn't share 
a common bus with any other node and 
communication occurs through serial 
links, the multicomputer's bandwidth 
rises linearly with the number of nodes. 

The multicomputer has other advan¬ 
tages as well. The most notable is cost. 
Multicomputers require less glue logic 
and fewer support chips on a per-node 
basis than do multiprocessors. A multi¬ 


computer typically runs between one- 
tenth and one-hundredth the cost of a 
comparable multiprocessor. 

The Transputer 

About 4 years ago, 1NMOS introduced 
the transputer, a multicomputer building 
block. It has a great cost-performance 
ratio: A T8Q0 transputer with 4 mega¬ 
bytes of RAM costs about $1000, and a 
30-MHz T800 delivers 2.25 IEEE 32-bit 
MFLOPS and 15 million instructions per 
second, well under $100 per MIPS. In 
addition, the transputer requires little 
support circuitry: You can build a fully 
functional multicomputer node (a trans¬ 
puter, a 5-MHz crystal, a few pull-up re¬ 
sistors and diodes, four F373 parts [octal 
latches], some RAM, and a wire-wrap 
tool) in a few hours. The most costly part 
of the hardware is the RAM, 

Figure 2 shows the internal structure 
of the T80Q transputer. This architecture 
is unique when compared with conven¬ 
tional CPUs, The T80G incorporates 4K 


bytes of on-chip static RAM. A program 
that fits into this on-chip reservoir will 
execute instructions in the transputer's 
cycle time—that is, in the 33-nanosecond 
cycle for the 30-MHz version. The inter¬ 
nal RAM is not cache memory per se, as 
many conventional reduced-instruction- 
set-computer processors have, but it does 
serve an important role as stack space. 

The internal RAM is used by com¬ 
pilers to hold the base addresses of arrays 
and local procedure variables. The base 
address of an array is used far more often 
than a single array-element address dur¬ 
ing program execution. The size and 
type of an array element are fixed at 
compile time, so a simple calculation can 
determine the address of any array ele¬ 
ment. The internal RAM serves as a reg¬ 
ister stack, an area where variables used 
repeatedly are held to speed access and 
program execution. A register variable is 
accessed in a single cycle, but variables 
held in external RAM require a handful 
of cycles to latch and read. 

Using the transputer's internal RAM 
in this way does have one side effect, and 
it shows up in the language specification 
for Occam, the transputer's native lan¬ 
guage. By definition, the Occam lan¬ 
guage is not recursive. If it were, the re¬ 
peated stacking of the local variables 
would generate confusion at each level of 
recursion during program execution. 
Stack frame building requires dynamic 
memory allocation, which Occam does 
not support. Implementing recursion on 
the transputer is a bit tricky in Occam, 
since the application must maintain the 
stack and you must explicitly manage 
stack traversal. 

The T800 integer-register set is sparse 
but highly functional (see figure 3). The 
three accumulators are arranged as a 
stack and serve as expression evaluators. 
The workspace pointer tracks the ad¬ 
dress of the data that the active process is 
using. The instruction pointer is similar 
to the program counter found in conven¬ 
tional CPUs and points to the current 
instruction. 

The transputer's operand register 
serves as the focal point for instruction 
processing. All transputer instructions 
are 1 byte long and typically execute in 
one to two cycles. The transputer forms 
an operand by loading the instruction 
data field into the 4 least significant bits 
of the operand register. The instruction 
uses the contents of the entire operand 
register as its operand; it clears the oper¬ 
and register to 0 on completion. 

The transputer also performs instruc¬ 
tion prefetch. Since each instruction is 1 
byte, four will fit into one word on the 



Figure la: A typical shared-memory multiprocessor (without contention memory 
cache). The bus is a common resource among alt CPUs; as more CPUs are added, 
bus contention can lead to the von Neumann bottleneck. 



Figure lb: A typical multicomputer system. Each node consists of a CPU and 
memory , Processes communicate with each other through bidirectional serial links 
(dotted lines). 


288 BYTE* NOVEMBER 1988 


































































































GET BYTE 
YOUR WAY! 


FULL TEXT OF BYTE ON 
DISK Now you can order 
disks containing the full, 
machine-searchable text 
of articles. You can read 
and search the text with 
any word processor. Ex¬ 
cellent for reference and 
research! Disks can be 
ordered singly or by an¬ 
nual subscription. 


BEST OF BIX ON DISK 

The highlights of each 
months' activity on 
BIX-BYTE's world-class 
online conferencing 
system. You can read and 
search the text with any 
word processor. Each disk 
contains the most in¬ 
teresting and informative 
recent discussions specific 
to the machine you own. 
For example, order the 
IBM disk, and get the 
highlights from IBM- 
specific conferences. 

Disks can be ordered 
singly or by annual 
subscription. 


LISTINGS ON DISK BYTE 

listings on disk are right for 
you if you want to compile 
or read programs quickly. 


LISTINGS IN PRINT 

Printed and bound ver¬ 
sions of the complete 
source code listings of 
programs mentioned in 
our articles. Handy for 
quick reference. Order 
singly or by annual 
subscription; with or 
without accompanying 
diskette version (see 
above). 


FOR DIRECT ORDERING 
CALL TOLL FREE: 
8002585485 iSl 

Call: M-F, 8:30 a.m. to 
4:30 p.m. Eastern Time 

(603-924-9281 for New 
Hampshire residents) 


ON DISK 

Available on disk; BYTE listings 
available from December 1985 to 
present at the prices stated at 
right. Full-text of BYTE available 
from September 1988 and Best of 
BIX available from November 
1987. Please mark the appropriate 
format and choices and note the 
issue date below. If you are order¬ 
ing a subscription, please note the 
issue date on which you would 
like it to begin. 

Month _ 

Year _ 


IN PRINT 

1988 Supplement Issues 

□ January through March 1988 
$7 95 in USA 
$12.95 outside USA 
Monthly supplements replace 
quarterly supplements starting in 
April. Indicate the month you're 
ordering in the space below. 

Month _ 

Year _ 

$3.50 per issue in USA 
$4.50 per issue outside USA 

Annual Subscriptions; 

$20.00 in USA 
$35.00 outside USA 

Please note month and year you 
would like the subscription to 
begin. 

Month _ 

Year _ 



IN USA: 

Single Annual 

Month Subscription 

(one disk) (13 disks) 

OUTSIDE USA: 

Single Annual 

Month Subscription 

(one disk) (13 disks) 

5* inch: 

□ Full text 

□ Full text 

□ Full text □ Full text 

□ IBM PC 

of BYTE 

of BYTE 

of BYTE 

of BYTE 

(For information on 

$9.95 

$79.95 

$12.95 

$99.95 

other available disk 

□ Best of 

□ Best of 

□ Best of 

□ Best of 

formats call the 800 

BIX 

BIX 

BIX 

BIX 

number below.) 

$9.95 

$79.95 

$12.95 

$99.95 


□ BYTE 

□ BYTE 

□ BYTE 

□ BYTE 


Listings 

Listings 

Listings 

Listings 


only 

only 

only 

only 


$9.95 

$9.95 

$12.95 

$99.95 

3% inch: 

□ Apple Macintosh 

□ Atari ST 

□ Amiga 

□ IBM PS/2 

□ $10.95 □ $89.95 

(Save $52.40) 

□ $13.95 □ $109.95 

(Save $71 40) 


1987 Supplement Issues 

IN USA: 

□ January through March 1987 for 
only $7.95. 

□ April through June 1987 for 
only $7.95. (Includes 1986 
Index). 

□ July through September 1987 
for only $7.95. 

□ October through December 
1987 for only $7.95. 

□ 1987 subscription only $19.00. 

OUTSIDE USA: 

□ January through March 1987 
for only $8.95. 

□ April through June 1987 for 
only $8.95. 

□ July through September 1987 
for only $8.95. 

□ October through December 
1987 for only $8.95. 

□ 1987 subscription only $22.00. 


1986 Supplement Issues 

IN USA: 

□ January through June 1986 for 
only $9.95. 

□ July through September 1986 
for only $9.95 

□ October through December 
1986 for only $9.95. 

□ 1986 Annual Subscription for 
only $19.00. 

OUTSIDE USA: 

□ January through June for only 
$10.95. 

□ July through September for 
only $10.95. 

□ October through December for 
only $10.95. 

□ 1986 Annual Subscription for 
only $22.00. 



COMBINED DISK 
AND PRINT 
SUBSCRIPTION 

Bundled together, giving 
you the convenience of 
disk-based source-code 
plus the ease of 
reference of print. 



IN USA: 

Annual Subscription 

OUTSIDE USA: 

Annual Subscription 

5V4 inch: 

□ IBM PC 
(For information on 
other available disk 
formats call the 800 
number below.) 

□ $99.95 
(Save $74 901 

□ $119.95 
(Save $106,901 

3Vj inch: 

□ Apple Macintosh 

□ Atan ST 

□ Amiga 

□ IBM PS/2 

□ $109.95 
(Save $77,901 

□ $129.95 
(Save $109,901 


If you are ordering a subscription, 
please note the issue date on 
which you would like it to begin. 


Please complete in full. 


NOVEMBER 


Name_ 

Address____ 

City_ State_Zip 

County or Parish_Country_ 


□ Check enclosed 

□ MasterCard 

□ VISA 

□ U.S. Funds enclosed (If ordering 
from outside the U.S. please remit in 
U.S funds drawn on a U S bank. 
Thank you.) 


Credit Card #_ 
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Please allow 4-8 weeks for delivery. 
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T800. Each instruction fetch retrieves 
four instructions simultaneously; this re¬ 
quires less frequent accesses to memory. 
The transputer maintains a double-buf¬ 
fered instruction queue. The prefetch- 
and-buffering scheme delivers most of 
the performance benefits of an instruc¬ 
tion cache, but without the silicon's cost. 
The prefetch-and-buffering sequence al¬ 
most completely decouples instruction 
execution time from memory speed. 

The transputer is designed to execute 
concurrent processes under direct hard¬ 
ware control. A by-product of hardware 
process scheduling is realized in the ex¬ 
traordinarily short context switches. Due 
to a hardware stack maintained by trans¬ 
puter microcode, most context switches 
require only between ! and 2.5 micro¬ 
seconds (jis). A transputer process con¬ 
sists of a local workspace and a small re¬ 
served area for linkage information, 
which holds the pointers used to main¬ 
tain multitasking and I/O protocols. 

The hardware scheduler supports two 
process priorities: high and low. It gives 
the high-priority process unconditional 
control over the CPU and prevents the 
low-priority processes from executing 
until the high-priority one relinquishes 
the CPU. You use a high-priority process 
for very short—less than one time slice- 
sequences of instructions that are not to 
be interrupted by external events or 
bumped by other processes. The time- 
slice period is approximately 1 milli¬ 
second for a low-priority process. All 
low-priority processes execute asynchro¬ 
nously, This asynchronous execution 
scheme is an important concept for 
multicomputer software systems. 

The transputer has an on-board hard¬ 
ware timer, which can be used to obtain 
synchronous interrupts for time-critical 
processes. The timer derives its signals 
from the externally connected 5-MHz 
crystal. The crystal supplies the trans¬ 
puter's phase-lock loop with the synchro¬ 
nization signal coordinating all the inter¬ 
nal mechanisms. The timer is accessed 
through a channel assignment, and it has 
either or 64-fts resolution. With 
these clock intervals, you can schedule 
processes tightly to execute at precise 
intervals. 

The TSOO's floating-point unit con¬ 
forms to IEEE standard 754-1985. At 30 
MHz, it is 50 percent faster than a 16- 
MHz 80386/80387 combination. The 
T800 performs 32-bit floating-point 
multiplication, addition, and subtraction 
in less than 1 /as, and it requires just over 
1 fis for division. The transputer's FPU 
can run in parallel with the integer CPU, 

continued 



Figure 2: The INMOS 7800 transputer. The CPU and FPU can execute in parallel 
by organizing Occam to exploit both processors simultaneously. The chip is designed 
for concurrency. 


Memory 



Figure 3: The 1800 integer CPU has three accumulators, registers A, B, and C, 
arranged as a stack for expression evaluation . Zero-address instructions operate on 
values in the stack; single-address instructions load values from memory into the 
stack, and so on. 
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programmatically separating integer and 
floating-point computations. In Occam, 
you can write this as 

PAR 

SEQ 

.. .do floating-point calculations 

SEQ 

.,. do integer calculations 

This fragment directs the transputer to 
execute two sequential processes in par¬ 
allel, or concurrently; One process exe¬ 
cutes only floating-point instructions, 
while the other performs the integer 
arithmetic. 

The most distinguishing feature of the 
transputer is its four link interfaces. They 
are di re ct- memory-acces s-control le d, 
bidirectional, serial-transmission links 
and can operate at up to 30 megabits per 
second. Therefore, each transputer is 
capable of 120-megabit-per-second link 
I/O, the equivalent throughput of 12 
Ethernets. The links serve as the inter¬ 
face to other transputers. You can easily 
connect them into a variety of topologies, 
such as hypercubes, rings, and grids. 
They are the primary reason that the 
transputer is so linear. 

The transputer is linear in the sense 
that if you execute a program on a single 
transputer, gather some performance 
data, and then partition the software to 
run on two transputers, the performance 
will have nearly doubled. In ray-tracing 
studies, the transputer's improvement 
factor is typically 98 percent to 99 per¬ 
cent linear (multiprocessors are typically 
70 percent to 80 percent linear). 

The Occam Language 

In Occam, communicating processes ex¬ 
change data through a construct known 
as a channel. An Occam channel is a 
one-way point-to-point pathway resident 


in memory; it is termed a soft channel , 
Channel input and output are special for 
two reasons; Communicating processes 
are synchronized by channel communi¬ 
cation (see figure 4) t and the transputer 
links are memory-mapped so you can 
“place” channels at link addresses. This 
placement transforms the soft channel 
into a hard channel , and data is trans¬ 
ferred through a link to a process at¬ 
tached to the link on another transputer. 

Link input and output share a common 
clock signal (not a prerequisite for suc¬ 
cessful communication), and the data 
transmissions are self-synchronizing. In¬ 
puts and outputs can occur simulta¬ 
neously over the same link, provided that 
two separate processes are available to 
both send and receive data. 

Link I/O, or, more generally, channel 
communication, is a pivotal feature of 
the Occam language. Occam provides 
the framework for constructing parallel 
processes (processes with concurrent 
execution contexts). Parallel processes 
that communicate must do so through 
Occam channels, not via shared vari¬ 
ables. Why does Occam have this restric¬ 
tion? Because of deadlock, which occurs 
when two processes fail to communicate 
correctly as a result of improper coding 
or design. 

Listing 1 illustrates deadlock. The two 
SEQ processes execute simultaneously; 
the first requests input on chan2, while 
the second requests input on chanl. Both 
processes are waiting for input that will 
never occur, since no output executes in 
either SEQ until the inputs are satisfied. 
The program never reaches the output 
statements in the SEQs and thus doesn’t 
complete. If you reversed the order of one 
input and output, the program would 
complete, because each input request 
would be satisfied by a complementary 
output. 


Attempting to share a variable among 
parallel processes gives rise to a similar 
conflict: One process may try to write 
the variable at the same time another one 
is trying to read it. Since parallel pro¬ 
cesses run asynchronously (at their own 
rate), reading a variable that has been 
modified by another process means the 
value would be uncertain. Since you 
can’t know when the variable will be 
modified, you could be trying to read it 
when another process is writing it. To 
prevent this collision, Occam precludes 
parallel processes from sharing vari¬ 
ables. But Occam variables can and do 
store data, and channels are available for 
interprocess communication. 

The point-to-point nature of the 
Occam channel discourages the design of 
a program dependent on routing data 
through intermediate nodes. While 
“through-routing” is typically imple¬ 
mented on the transputer as a separate 
software process that enqueues and de¬ 
queues packets, the hardware provides an 
easier approach. (Second-generation 
transputers are likely to have this fea¬ 
ture.) You can’t always achieve a logi¬ 
cally concurrent description that isolates 
communication dependency to a nearest 
neighbor. Through-routing circumvents 
this design limitation, and it’s much 
faster in hardware than in software. 

Several manufacturers have developed 
transputer plug-in boards for both the 
IBM PC and the Macintosh. CSA, 
MicroWay, and Def inicon Systems all 
build plug-in PC boards with varying 
amounts of RAM, transputers, crossbar 
switches, and price. Nth Graphics manu¬ 
factures a transputer-based PC plug-in 
graphics engine running the Hoops 
graphics package from Ithaca Software. 
A typical single transputer board with a 
20-MHz T800 and 2 megabytes of exter- 

continued 
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Figure 4: When process 1 must wait for one time unit before process 2 is ready to accept its data, it is said to be "blocked. " 
Processes synchronize only when they communicate via Occam channels. 
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nal dynamic RAM costs about $3000, 
including an Occam compiler, documen¬ 
tation, and some utilities. Levco makes a 
plug-in transputer board for the Mac. 

Occam is a secure language with a ro¬ 
bust and efficient compiler, but it does 
have some shortcomings. For one, Oc¬ 
cam fails to provide hierarchical data- 
structure typing, an essential for object- 
oriented programming. You need to have 
a means of abstracting the problem do¬ 
main into more than just assignments, in¬ 
puts, and outputs. The success of a com¬ 
puter model is often characterized by the 
correctness of the problem-domain ab¬ 
straction; this is far more easily achieved 
in languages like Ada, C, and C + + . 
Occam doesn’t support the struct syn¬ 
tax of C, enumeration, or dynamic mem¬ 
ory allocation. It also doesn’t support a 
recursive syntax, so the application pro¬ 
gram must stack and unstack recursive 
data structures like binary trees and 
linked lists. 


C, FORTRAN, and Pascal compilers 
are available for the transputer. An Ada 
language compiler from Aisys is planned 
for August 1989, and rumor has it that 
Glockenspiel, Ltd., in Dublin, Ireland, 
is working on a C + + compiler based on 
the 3L Parallel C compiler. Software 
tools for the transputer are becoming 
more widespread. 

Logical Concurrency 

Logical concurrency is a natural part of 
any problem domain composed of multi¬ 
ple degrees of freedom. Any system you 
can view as a collection of processes is 
said to possess logical concurrency. A 
formal definition states that the amount 
of logical concurrency is equal to the 
number of simultaneous processes or 
composite coincidental actions occur¬ 
ring in a closed system modeled by a 
computer program or simulation. 

This definition applies to multicom¬ 
puters. In multicomputer systems, you 


gain speed by partitioning the processes 
among different processors that perform 
work concurrently. Multicomputers 
excel in applications where the problem 
domain possesses data parallelism. You 
can process a large quantity of data when 
many nodes simultaneously operate on 
small, independent parts of the database. 

It’s customary to classify logical con¬ 
currency in terms of granularity. For in¬ 
stance, say a balloon filled with a gas 
contains 10” molecules. If you attempt 
to model the equations of motion for each 
molecule—no small undertaking—you 
would need a fine-grained logically con¬ 
current description of the problem (see 
figure 5). However, if you treat the bal¬ 
loon as a composite of 1024 volume ele¬ 
ments (and compute an average value for 
some observable quantity, such as the 
temperature or pressure in each ele¬ 
ment), you would consider a medium- 
grained logically concurrent model. 
Even fewer volume elements would lead 
to a coarse-grained logically concurrent 
description. 

Identifying the composite processes of 
a system is the first, but not the only, step 
when deriving multicomputer software 
architectures (see figure 6). Not only 
must we know what the composite pro¬ 
cesses are, but more important, we must 
know how they interact. Determining the 
interfaces between the processes is the 
next most important step. 

The interfaces between the processes 
define the precise format for information 
exchange. Process A needs input from 
process B, which might consist of a 
stream of real numbers, an interrupt, or 
a binary-encoded number. The inter¬ 
faces between processes resemble some¬ 
what the argument specifications for a 
subroutine, function, or procedure. 

The inputs and outputs mark the entry 
and exit points for intermediate results 
generated by a simulation. They are 
point-to-point communication paths be¬ 
tween processes. If the inputs and out¬ 
puts are defined, the processes are iso¬ 
lated from each other, and the logically 
concurrent description of the system is 
complete. A concise interface definition 
between communicating processes is es¬ 
sential to executing the transformation 
from logical to physical concurrency. 

The process of designing a multicom¬ 
puter system begins with the idea to be 
studied, the environment to be simu¬ 
lated, or the problem to be analyzed, not 
with the selection of a hardware host. 
This somewhat radical idea—organizing 
the software through a logically concur¬ 
rent description without considering a 

continued 


Listing 1: This code illustrates deadlock . Two SEQ processes execute 
simultaneously. Both request input and wait for it , while neither performs any 
output first. The program hangs. 

CHAN OF INT chanl, chan2 :— channel declarations 
PAR 

INT A : — local variable scope is 

— the first SEQ 

SEQ 

chan2 ? — input into A on chan2 

chanl ! 6 — output 6 on chanl 

INT B : — local variable scope is 

— the second SEQ (not shared) 

SEQ 

chanl ? B — input on chanl into B 

chan2 ! 9 — output a 9 on chan2 


t 

(0 


Figure 5: Treating the molecules in a gas as individual and unique leads to a fine¬ 
grained logically concurrent description (a), while grouping the gas into small but 
finite volumes leads to successively coarser descriptions (b) and (c). 
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hardware target for develop menu-is 
unique to multicomputer software sys¬ 
tems. 

The end of the design process leads to 
the construction of a special-purpose 
computer explicitly organized to execute 
the software. “Special-purpose” means 
that the logically concurrent software de¬ 
scription, including inputs, outputs, and 
processes, can now be ported to the phys¬ 
ical concurrency of the multicomputer 
without affecting the software’s design 
or the schedule. 

Logical concurrency is used to ab¬ 
stract problem domains into software 


multicomputer solutions in conjunction 
with the transputer and Occam: a hard- 
ware-and-software team created to fa¬ 
cilitate the logical-to-physical trans¬ 
formation. 

Transformation Revealed 

The transformation from logical concur¬ 
rency to physical concurrency is the crux 
of multicomputer development. The 
speed increase in the algorithms and 
software is a direct result of this transfor¬ 
mation. The entire process of designing 
transputer-based multicomputer soft¬ 
ware begins with this assumption: Once 


you have a logically concurrent descrip¬ 
tion, you can evaluate the software’s be¬ 
havior on a single transputer using soft 
channels to transfer data between coop¬ 
erating processes. 

This single-transputer implementation 
is necessary for two reasons: It is un¬ 
likely that a “shotgunned” multicom¬ 
puter software-development cycle (where 
you “hack” the software out and dis¬ 
tribute it among all the nodes) will be 
successful, and debugging a single- 
transputer implementation, or any 
uniprocessor implementation, is easier 
than debugging software on several pro¬ 
cessors at once. 

The path to physical concurrency 
starts with observing the logical behavior 
of the simulation running on a single 
transputer. The CHAN declarations are the 
key to performing the mapping. The log¬ 
ical software model, composed of sev¬ 
eral communicating processes, uses the 
channels to pass messages, Occam places 
these channels into the single trans¬ 
puter’s address space. 

The desire, however, is to achieve 
physical concurrency, which is accom¬ 
plished when the logical software model 
is distributed among the processors ac¬ 
cording to the software design. With the 
Occam PLACE construct, you can map the 
channel addresses to the link addresses. 
The PLACE construct instructs the com¬ 
piler to set the address of the predicate at 
a specific address. For example, the 
statements 

INT abed : 

PLACE abed at K : 

cause the integer variable abed to be 
placed at address 4 (hexadecimal). 

Likewise, the PLACE construct applies 
to channels. The transputer’s address 
space has eight specific addresses for the 
links, and once you PLACE a channel 
there, it’s called a hard channel, instead 
of a soft channel for memory-to-memory 
channel I/O, This hard channel then 
writes or reads information from another 
process resident on another transputer. 
There are eight link addresses, four for 
input links and four for output links, 
designated link.inO, link.out0, link- 
,Inl, link,out 1, and so on. 

To complete the logical-to-physical 
transformation, you must also direct the 
processes to the appropriate transputer. 
This task is handled by the INMOS con¬ 
figurer, a postcompilation operation that 
determines a boot path, along which all 
the processes will flow toward their tar¬ 
get destinations. An example of a tem- 

contirmed 



Figure 6: A process-structure graph. Identifying the composite processes in a 
multicomputer system is important , but so is isolating the interfaces between 
processes . 


Listing 2: A template program. This can serve as input to the configurer. 

PLACE cbanO*out AT 

1ink0.out : 


— put chanO.out at hard linkQ.out 

PLACE chanO.in AT 

linkQ.in : 


— put chanl - in at hard linkCL in 

PAH 

-- do these processes simultaneously 

PROCESSOR 0 TS 

— processor 1 is a T800 

navier.stokes ( ) 

— solve the Navier-Stokes equations 

PROCESSOR 1 T8 

— processor 2 is also a T800 

graphics,output () 

-- dump the output (in real time) 
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People are talking about us. 


“This is a very good implementation of FORTRAN, better than the one I use on my 
minicomputer system.” IEEE Software 

”Lahey F77L is definitely for the programmer's market, with features for the casual 
and professional user...EDITOR'S CHOICE" PC Magazine 
“It is a fantastic product.” FC Australia 

“It should be the last FORTRAN compiler you will need to buy,, ” Your Computer 
"Lahey F77L was by far the easiest compiler to use.." Programmer's Journal 
“Compilation speed is Lahey FORTRAN'S most remarkable feature; it is unbelievably 
fast...Realistically, Lahey FORTRAN is the most efficient and productive FORTRAN 
development tool for the DOS environment.. ” Byte 



Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, inc, P.O. Box 6091, Incline Village. NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-6123 Tlx: 9102401256 
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Introducing 4x486 


plate program that can serve as input to 
the configurer is shown in listing 2. 

The configurer generates a complete 
image with the boot path and bootstrap 
instructions for each node in the multi¬ 
computer. The loader PLACES the pro¬ 
cesses called navier, stokes () on PRO¬ 
CESSOR 0. The graphics,output (} 
process is FLACEd on PROCESSOR 1, The 
loader downloads the processes and then 
begins execution. Communication is syn¬ 
chronized, for the two processes in list¬ 
ing 2 don't know or care whether they 
read or write from hard channels or soft 
channels. 

Software-Driven 

Ideally, a software design should be 
completely independent of the hardware. 
The multicomputer system is driven by 
software, not hardware requirements. 
However, its success depends on the exis¬ 
tence of a suitable hardware host. The 
INMOS transputer is designed to serve 
as a multicomputer node. 

The innovators and pioneers who elect 
to invest and pursue multicomputer sys¬ 
tems will find an increasing marketplace 
for this technology. The skills you need 
to design multicomputer software sys¬ 
tems are not radically different from 
those used in sequential software design. 
Understanding the Occam language, 
transputer architecture, and, most of all, 
logical concurrency are the major re¬ 
quirements. Mostly, however, designing 
multicomputer software systems depends 
on creativity, intelligence, and desire. ■ 
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The advanced technology of 
GoldWorks 11 is designed for the new gener¬ 
ation of desktop computer systems. You get 
the proven performance and high produc¬ 
tivity of Gold Hill s leading PC-based expert 
system development tool—plus dynamic 
graphics with Microsoft Windows. 

So now you can tackle a broad range of 
knowledge-based problems on your PC class 
machine Use the rich graphical environment 
to build intelligent interfaces. And integrate 
expert systems with conventional applica¬ 
tions, spreadsheets, databases and other 
programming languages, including T” 

Gold Works II is one of a family of 
superior Gold Hill products—including 



Gold Works AXLE, a breakthrough tool that 
helps accelerate the development cycle, and 
GoldWorks Runtime, for expert system 
delivery on PCs. All backed by our uncom¬ 
promising commitment to excellence in 
service, education and support 

Whether your expert system is in man¬ 
ufacturing, financial services, electronics, 
aerospace, or any other application— 
develop it with the most advanced 
PC-based development tool 
available—Gold'Works II. 

And GoldWorks 11 
will soon be available 

on the Sun and Apple A n 

MacintoshIL GOLD H 


- ■■ 


To learn more, call or write 
Gold Hill today .And ask for 
your free copy of the Gold 
Hill A p plications Portfolio. 

It describes numerous 
real world Ai applica¬ 
tions developed by 
some of our 12,00b 
users worldwide . 

told Hill. The expert in AI. 

Gold Hill Computers, Inc. 

26 Landsdowne Street 
Cambridge, MA 02139 

Mi-free: 1-800-242-5477 

ILL In Mass.; (617)621-3300 
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In this, our hundredth year, we pause briefly 
to celebrate past achievements. And to consider the exciting 
opportunities ahead. 

In the past two decades, the Information 
Revolution has changed the way people live and work. In 
that time, a new McGraw-Hill has taken shape. 

Today we are a multi-media publisher and 
information services company, creating a vast array of 
print, software and on-line information products to meet 
the changing needs of the markets we serve. 

As we look to the future, we see new informa¬ 
tion technologies emerging and new McGraw-Hill 
products that use those technologies to the fullest. 

In the midst of these continuing developments, 
however, it is important to remember that the underlying 
principles that have guided our company for the past 
century will continue to define us in the next century. 

People will always need information. 

They will always seek out the authoritative 
information source. 

They will always demand timely 
information in the format they can work with 
most easily. 

And so our task is clear: in print, 
on-line, over the air, or even in some as-yet- 
unimagined forms, McGraw-Hill must continue 
to stand for information of the best kind... 
information that leads to action. 

Information that leads to action. 
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“What do these 

24-wire printers 

have that the 
others don’t?” 



Think the C.ltoh C-815 Supra and the 
C-715A Reliant can’t be much different 
from the other 24-wire printers on the 
market? 

Look a little closer 

Extra speed. 

Both the high-volume C-815 and 
seven-color C-715A work up impressive 
presentation quality printing—fast. 

How fast? At 570 characters per sec¬ 
ond in data processing mode, the C-815 
Supra with its unique diamond print- 
head has been clocked as the fastest 
24-wire printer you can buy. 

And for letter quality printing, the 
C-715A is no slouch—100 cps is a 
good deal faster than most daisy wheel 
printers. 


Extra versatility. 

Paper handling has never been better, 
either. Both printers feature a push/pull 
tractor for multi-part forms, a short 
paper tear off, and top, rear, bottom and 
single-sheet paper feeds. 

Some C-815 models will accept up to 
9-part forms, and the C-715A will even 
let you slide in a single sheet without 
removing your pin-fed paper. 

Extra compatibility. 

The C-815 and C-715A work with almost 
any software package on the market. 
Because Toshiba® IBM ProPrinter® and 
Qume® emulations are built right into 
the C-815. And Toshiba, IBM ProPrinter, 
Diablo® and Epson® emulations snap into 
the C-715A with compact identity cards. 


All the extras. 

You get all the extras on the C.ltoh C-815 
and C-715A, including a 12 month war¬ 
ranty, nationwide service centers and 
C.Itoh’s legendary reliability. 

So whatever you do, don’t decide all 
24-wire printers are alike. Until you’ve 
seen a C.ltoh. 

Call (800) 227-0315 or (714) 757-4492 

Southeastern Regional Office (404) 368-9183 
Eastern Regional Office (609) 235-3400 
Midwestern Regional Office (312) 860-7770 
Western Regional Office (714) 757-4422 

QIT0H 

C. Itoh Electronics, Inc. 

2505 McCabe Way, Irvine, CA 92714 


Wi? build more in. So you get more out. 
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IN DEPTH 

PARALLEL PROCESSING 


Getting the Job Done 

“Linda, ” a parallel-programming language, is easy, 
efficient, and portable 

David Gelemter 



P arallelism is a dem¬ 
onstrated success at 
making programs 
run faster. It is a 
conceptual model of tantaliz¬ 
ing potential. Parallel ma¬ 
chines are rolling off more 
company assembly lines all 
the time. Parallelism, most 
observers agree, can revolu¬ 
tionize computing, from su¬ 
percomputers to worksta¬ 
tions, At the workstation 
level, the implications might 
be even more exciting than 
they are for supercomputing. 

But there is a problem. 

What’s the Problem? 

How do you program a paral¬ 
lel machine? If the industry 
can't come up with an answer 
that works for lots of pro¬ 
grammers and lots of applica¬ 
tions on lots of machines, par¬ 
allelism will survive only at 
the supercomputer level, and 
it won’t thrive even there. 

A parallel machine consists of many 
subcomputers that can focus simulta¬ 
neously on the same problem. To use a 
parallel machine, we need programs that 
do many things at once. It's usually not 
difficult to understand how to break a 
program down into a collection of paral¬ 
lel tasks. A simple analogy: If you 
understand how to build a house, you can 


imagine attempting the job all by your¬ 
self, but you can also picture 2 people 
working on it simultaneously, or 10, or 
100. Parallelism in such cases is a simple 
and obvious strategy for getting the job 
done. The software problem is similar. If 
you understand what a program does, it’s 
usually not hard to imagine how a group 
of “workers” (a parallel machine) could 
do the job faster than one. 


In software development, 
breaking a program into tasks 
isn’t usually difficult. The 
hard part is putting them back 
together again into a coherent 
whole. Although I may under¬ 
stand, abstractly, that a cer¬ 
tain group of tasks can be per¬ 
formed simultaneously, C, 
Lisp, FORTRAN, BASIC, 
Pascal, Prolog, and other 
conventional “sequential” 
languages provide no tools for 
creating parallel tasks and co¬ 
ordinating their activities. Se¬ 
quential languages lack the 
necessary adjectives and 
verbs. Programmers need 
new tools—either new pro¬ 
gramming languages, new di¬ 
alects of old languages, or 
run-time libraries of system- 
level routines—to write paral¬ 
lel programs. 

In my research group at 
Yale, we believe that settling 
on and delivering the right set 
of new programming tools is the central 
bottleneck in parallel software develop¬ 
ment. The right set, we believe, will 
meet three major requirements: portabil¬ 
ity, efficiency, and above all, ease of use. 

We have developed a system called 
Linda that demonstrably meets these re¬ 
quirements. It has been implemented on 
a wide range of parallel machines and 

continued 
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used to program a diverse set of applica¬ 
tions, including numerical problems like 
matrix multiplication, LU decomposi¬ 
tion and linear programming, parallel 
string comparison, database search, cir¬ 
cuit simulation, ray tracing, expert mon¬ 
itors, parameter-sensitivity analysis, 
charged-particle transport, and others. 

Linda meets our abstract requirements 
and seems to be working out in practice. 
Another aspect to the system, harder to 
explain but still important, moves Pro¬ 
fessor Kenneth Birman, a distributed- 
systems expert at Cornell, to call Linda 
“the most elegant piece of work in the 
area.” Linda is a practical system; it is 
also an attractive and evocative thought 
tool. We’re using it to parallelize exist¬ 
ing software and to develop new program 
structures in which parallelism plays a 
central conceptual role in making com¬ 
plex, heterogeneous tasks manageable. 

Nonnegotiable Demands 

• Portability. An enormous range of par¬ 
allel machines is available. You can’t be 
expected to rewrite your applications 
whenever you move from one to another. 
In addition, any network of autonomous 
computers is itself, potentially, a parallel 
machine. For example, I may choose to 
port my program from a parallel work¬ 
station to a large, shared parallel com¬ 
puter and then to an entire network of 
machines. Allowing for some inevitable 
tuning when moving between grossly dif¬ 
ferent hardware setups, we insist that one 
parallel language be appropriate at all 
three levels. 

• Efficiency. A parallel language should 
perform well, not just on theoretical fu¬ 
ture machines but on the parallel com¬ 
puters that are bought and sold today. 

• Ease of use. Like so many other con¬ 
struction tasks, parallel programming is 
straightforward if you have good tools 
and tedious or impossible if you don’t. 

Ease of use requires, first, that we 
support parallel applications with a pro¬ 
gramming language and not merely an 
operating system. An operating system 
might let you invoke directly, in raw 
form, the services you need in using par¬ 
allelism-task creation and intertask 
communication. But an operating system 
doesn’t supply a compiler or interpreter 
to recognize and process these service 
requests. 

The compiler or interpreter that a par¬ 
allel language provides is essential for 
convenient programming, because it 
supports clear syntax, generates com¬ 
pile-time warnings and error messages, 
collects information that can be used for 
debugging and tracing, and in some 


cases (Linda is an example) performs 
compile-time optimizations that dramat¬ 
ically improve the system’s perfor¬ 
mance. This kind of compile-time opti¬ 
mization is one reason parallel languages 
can support far more sophisticated, high¬ 
er-level programming abstractions than 
distributed operating systems can. 

Ease of use requires, too, that a paral¬ 
lel language depart as little as possible 
from some convenient, conventional base 
language. Parallel programming does 
not necessitate doing everything differ- 


uples 

don *t have addresses; 
to find one, you match 
field values. 

ently. The move from sequential to par¬ 
allel should not require mastering an en¬ 
tirely new language, or completely 
rewriting old sequential programs when 
it comes time to parallelize them. 

Finally, and most important, parallel¬ 
ism can be tricky to handle if your pro¬ 
gramming language forces you to think 
in simultaneities. An easy-to-use paral¬ 
lel language allows you to develop each 
thread of a multistranded parallel pro¬ 
gram independently of the rest to the 
greatest degree possible. This principle 
of uncoupled parallel-program develop¬ 
ment is the most important requirement 
in developing an easy-to-use program¬ 
ming system. 

A Bag of Tuples 

Writing parallel programs requires the 
ability to create and coordinate multiple 
execution threads. Linda is a model of 
process creation and coordination that is 
orthogonal to the base language in which 
it’s embedded. The Linda model doesn’t 
care how the multiple execution threads 
in a Linda program compute what they 
compute; it deals only with how these 
threads are created and how they can be 
organized into a coherent program. 

Linda consists of a few simple opera¬ 
tions that embody the “tuple space” (TS) 
model of parallel programming. A base 
language with the addition of these TS 
operations equals a parallel-program¬ 
ming dialect. We’ve implemented C- 
based and FORTRAN-based Linda sys¬ 


tems; work is proceeding on a Lisp-based 
system, and other groups have imple¬ 
mented other flavors: For example, Post¬ 
Script Linda (at Cogent Research in Bea¬ 
verton, Oregon) and Modula-2 Linda 
(see reference 1). 

TS is Linda’s mechanism for creating 
and coordinating multiple execution 
threads. TS is a bag of tuples, where a 
tuple is simply a sequence of typed 
fields; for example, ("new stuff", 0, 
16.01) is a three-tuple that consists of a 
string, an integer, and a real number. 
Linda provides operators for dropping 
tuples into the bag, hauling tuples out, 
and reading them without removing 
them. To find a particular tuple, we use 
associative lookup: Tuples don’t have ad¬ 
dresses, so to locate the one we want, we 
search on any combination of field 
values. These simple mechanisms take 
care of all communication and coordina¬ 
tion needs. Basically, if task R has some 
data for task 5, R puts the data in a tuple 
and drops the tuple into TS. S can either 
read the tuple or haul it out, depending on 
circumstances. 

Linda also supports “live tuples,” 
whose fields aren’t evaluated until after 
the tuple enters TS. When a live tuple is 
dropped into TS, it is evaluated indepen¬ 
dently of, and in parallel with, the task 
that dropped it in. When its evaluation is 
complete, it turns into an ordinary data 
tuple that can be read or removed like any 
other. This takes care of task creation. 
To create 100 parallel processes or tasks, 
you simply drop 100 live tuples into TS. 

I first described Linda in 1982; Nicho¬ 
las Carriero built the first implementa¬ 
tion for Bell Lab’s S/Net in 1984. (This 
was a major milestone, because it had 
been widely alleged that Linda was too 
high-level to be implemented effectively, 
particularly on distributed-memory ma¬ 
chines like the S/Net.) Of the many im¬ 
plementations that followed, the most 
significant is Jerrold Leichter’s system 
for autonomous VAX/VMS machines on 
a network. 

Tuple Commands 

There are four basic TS operations, out, 
in, rd, and eval, and two variant forms, 
inp and rdp. First, out(t) causes the 
tuple t to be added to TS (see figure 1); 
the executing process continues imme¬ 
diately. 

Second, in(s) causes some tuple t that 
matches the template s to be withdrawn 
from TS; the values of the actuals in t are 
assigned to the formals in s , and the exe¬ 
cuting process continues. If no matching 
t is available when in(s) executes, the 

continued 
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GRADUATE FROM 
HARVARD! 


DARE TO 
COMPARE? 



PRODUCT 

"H" 



US! 


EASY PRESENTATION 
GRAPHICS produces 
the highest quality 
output on your printer 
or your money back! 



Easy Presentation Graphics 
produces these graphs in minutes! 



Easy 

Presentation 
Graphics 
Is Just *295.00 


No fine print. We feel that Easy Presenting Graphics pro¬ 
duces the highest quality outputs from your spreadsheets, 
databases or manually input data. We also feel that it's the 
easiest to use Business Presentation Graphics on the mar¬ 
ket, If you don't agree, we'll refund your money. Simple, 


{$7.50 shipping & handling 
CA residents add sales tax) 


TO ORDER CALL 

800 523-0764 


Easy Presentation Graphics Product Feature Comparison 


Easy Presentation 

Harvard™ 

Freelance® 

Graph-in- 

Feature 

Graphics" 

Graphics 2,1 

Plus 

th e-Box™ 

Basic Graph Types 

12 

12 

10 

9 

Sideways Printing 

Yes 

Yes 

Yes 

No 

Free Text 

Yes 

Yes 

Yes 

No 

Freehand Drawing 

No 

Yes 

Yes 

No 

Draft Printing 

Yes 

Yes 

Yes 

Yes 

High Resolu tion Printing 
Maximum Resolution. 

Yes 

Yes 

Yes 

No 

Printing 

Yes 

No 

No 

No 

3-D Bar Effect 

Yes 

Yes 

No 

No 

Charts per Output Page 

4 

4 

10 

3 

Pktograph Charts 

Yes 

No 

No 

No 

Doughnut Charts 

Yes 

No 

No 

No 

Text Charts 

Yes 

Yes 

Yes 

No 

Import ASCII Data 

Yes 

Yes 

Yes 

Yes 

Import Lotus® 1-2-3 Data 

Yes 

Yes 

Yes 

No 

Import DIF Data 

Yes 

No 

No 

Yes 

Import 5YUC Data 

Yes 

No 

No 

No 

Colors Available 

8 

16 

13 

16 

Print Devices Supported 

2 26 

101 

24 

135 

1 ist Price 

295.00 

495.00 

495.00 

139.95 

Available in Share Ware 

Yes 

No 

No 

No 


Freelance®, Lotus® and 1-2-3® are trademarks of Lotus Development; Harvard™ 
is a trademark of Software Publishing; Graph-in-the-Box™ is a trademark of 
New England Software, Inc. 


Works on your 
printer or your 
money back! 

Easy Presentation 
graphics work on 226 
different printers and 
plotters. That's more 
than twice Harvard's 
number! You'll get near 
Laser Quality on your 
9 pin printer or your 
money back! 


In California, call (408) 559-4545. 

OR MAIL CHECK TO 

Brown Bag Software 
File #41719, Box 60000 
San Francisco, CA 94160-1719 


BROWN 

BAG 



State Of The Smart 


Of fices in London 018311106 K61n 02217710923 Copenhagen 01933B37 Amsterdam 020 233408 Zurich 012146224 
Copyright 1988 Brown Bag Software, Campbell, CA 95008 
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If you have PCs and VAXes, 
you NEED these products! 

For connecting your PC to a VAX. ZSTEM software includes DEC 
the PowerStation provides the VT240, VT220, VT100, IBM 3101, 
ultimate solution: a VT200 layout TEK 4014 and DG D400 terminal 
keyboard bundled with sophisti- emulation, 
cated ZSTEM terminal emulation 
software. 

“Its performance is as perfect as 
an emulator can get. . 

DIGITAL NEWS 

For true terminal emulation call (800) 663-8702. 

KEA Systems Ltd. 



UTAH 


COBOL 


NEW 

VERSION 5.0 

*6 

9 

95 

■ 



For IBM® PC s. XT's, ATs and other DOS machines. Meeds only 1 disk 
drive and 128K memory. This is the one you've heard so much about - with 
fast compile times, small object code modules, not copy protected, no 
royalties, and clear error messages. Version 5.0 is based upon ANSI-74 
standards with new dynamite features including: 

- Nested IFs and nested conditions, 

* Indexed files (ISAM) with up to 24 keys (includes START verb). This 
advanced feature requires the software package Btrieve® which is 
optionally available. 

- ACCEPT (tine, column) numerics with decimal point alignment, numeric 
checking, AUTO SKIP, SECURITY, LENGTH-CHECK, EMPTY-CHECK, ATTRIBUTE (color). FROM ES¬ 
CAPE KEY. DAY, DATE, TIME. DAY-OF-WEEK- 

* Fast memory mapped DISPLAY'S (line, column) ERASE, BEEP, ATTRIBUTE (oolor). Can display 
entire screen with one DISPLAY statement. 


■ Windowing, pop-ups. color and overlays. This advanced feature requires the software package 
Say what 71™ which is optionally available. 

* An easy to use, COBOL source code EDITOR with auto line numbering. A-margin, B-margin lading with 
full screen cursor control 

Also available: Utah SuperSort®, a fasl sort program callable from Utah COBOL: Utah FORTRAN: Utah 
BASIC; Utah PASCAL; Utah PILOT. Used by 50,000 professionals, students and teachers in 40 countries. 
30-day money back guarantee. Discover the ease and simplicity of COBOL, today! 


Phone order rushed 
by UPS 2nd Day Air: 


(702) 827-3030 



Since 1977 

Ellis Computing, Inc. 

5655 Riggins Court, Suite 10 
Reno, Nevada 89502 


IBM is a registered trademark ol International Business Machines, Inc. Btrieve is a registered trademark of Novell, Inc. 
Saywhat?! is a trademark ol The Research Group SuperSort is a registered trademark of Micropro International Corporation. 
Utah COBOL is a trademark of Ellis Computing. Inc, €> ’1987 Ellis Computing, Inc. 


executing process suspends until one is 
available, then proceeds as before. If 
many matching ts are available, one is 
chosen arbitrarily. 

Third, rd(s) is the same as in(s), 
with actuals assigned to formats as be¬ 
fore, except that the matched tuple re¬ 
mains in TS. Predicate versions of In and 
rd, inp and rdp, attempt to locate a 
matching tuple and return a 0 if they fail; 
otherwise, they return a I and perform 
actual-to-formal assignment. 

And fourth, eval(t) is the same as 
out(t), except that t is evaluated after 
rather than before it enters TS; eval im¬ 
plicitly forks a new process to perform 
the evaluation. 

TS is an associative memory. Tuples 
have no addresses; they are selected by 
In or rd on the basis of any combination 
of their field values. Thus the five-ele¬ 
ment tuple (A, B, C, D, E) may be refer¬ 
enced as “the five-element tuple whose 
first element is A,” “the five-element 
tuple whose second element is B and 
fifth is E,” or any other combination of 
appropriate element values. 

To read a tuple using the first descrip¬ 
tion, we would write rd( A, ?w, ?x, ?y, 
?a). This makes A an actual param¬ 
eter—it must be matched against—and w 
through z formals, whose values will be 
filled in from the matched tuple. To read 
using the second description, we write 
rd(?v, Bj ?x, ?y, E) t and so on. Asso¬ 
ciative matching is actually more general 
than this: Formal parameters (or “wild 
cards”) may appear in tuples as well as 
match templates, and matching is sensi¬ 
tive to both the types and the values of 
tuple fields. 

The Parallel Solution 

The following problem may sound eso¬ 
teric t but it's a good example, not only 
because the parallel solution is very sim¬ 
ple and effective, but because the prob¬ 
lem isn’t really esoteric at all. It’s a por¬ 
tent of parallelism’s future role at the 
workstation level. 

When new DNA sequences are discov¬ 
ered, geneticists often need to determine 
which previously known sequences they 
resemble. Resemblance is a qualitative 
measure that can be approximated using 
string-matching-! ike algorithms. Known 
sequences are kept on file in a database 
called GenBank; GenBank is large, and 
with progress in the widely touted “se¬ 
quencing the human genome” project, it 
will grow much larger. 

Skipping over some subtleties, one 
simple but effective approach to a paral¬ 
lel GenBank searcher is to create a col- 

conrinued 
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COMPLETE STATISTICAL SYSTEM 


WITH DATA BASE MANAGEMENT 


AND GRAPHICS 


A powerful, comprehensive, elegant, and super-fast statis¬ 
tical package for IBM (PC, AT, PS/2) and compatible 
computers. ■ The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli¬ 
gence; even complex analyses require only a few keystrokes 
(batch processing is also supported). I CSS features compre¬ 
hensive, state of the art implementations of : Basic statistics, 
Multi-way frequency tables, Nonparametric statistics, 
Exploratory data analysis with analytic graphs, Multiple 
regression methods, Time series analysis with modeling and 
forecasting (incl. full ARIMA), General ANOVA/ANCOVA/ 
MANOVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, Multidi¬ 
mensional scaling , Item analysis/Reliability, Log-linear 
analysis, Cluster analysis, Non-linear estimation, Logit/ 
Probit analysis, Canonical analysis, Survival and Failure 
Time analysis (Censored data), Quality Control analysis, 
and much more. ■ All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). I All 
CSS screen output is displayed via customized Scrollsheets™ 
(i.e., dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a Scroll- 
sheet™ can be instantly converted into a variety of 
presentation quality graphs; contents of different Scroll- 
sheets™ can be instantly aggregated, combined, compared, 
plotted, printed, or saved. ■ The flexibility of the CSS input 
output is practically unlimited: CSS offers an intelligent 
interface (read 1 write) to all common file formats (Lotus, Sym¬ 
phony, dBU, dBHl +, DIF, SYLK, ...) and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in files compatible with desktop publishing pro¬ 
grams (Aldus, Ventura). I CSS data files can be as large as 
your operating system (DOS) allows; OS/2 version coming 
soon. I CSS precision exceeds the standards of all common 
precision benchmarks. ■ Technical note: The CSS user 
interface and all I/O were written in Assembler and bypass 
DOS; graphics and data management were written in 
Assembler and C; the computational algorithms were 
written in Assembler and optimized Fortran I $495 (plus 
$5 sh/h); 14-day money back guarantee. 

Circle 316 on Reader Service Card 

S StatSoft 


2325 East 13th Street 
Fax: (918) 583-4376 


- TUtsa, OK 74104 ■ (918)583-4149 











ZLjL 







* *'■<*" • ••• • •> 1 l* - i 





Overseas Offices: StatSoft of Europe (Hamburg. FRG), ph: 040/420034 7 StatSoft UK (London. UK), ph : 0438/310056 or 316561. Heame Software (Melbourne, Australia), ph: 613-497-4276 





































































































IN DEPTH 
GETTING THE JOB DONE 



ouClaber t 4) 

i 

inf'laber,?!) 

f 

rd( H label" ,71) 

. t 



(“label" ,4) 


(“label" ,4) 






j 

---- 

Tuple space 


Figure 1: The instruction out( "label 11 , 4) adds this tuple to tuple space while 
in( "label ", ? 1) withdraws a matching tuple from tuple space; rd ("label", ?i) 
simply reads a matching tuple without removing it , 


lection of identical search workers and 
one master task (on a 64-node hypercube, 
that's 63 searchers and one master). The 
master hands each searcher a copy of the 
target sequence; then it passes out se¬ 
quences from the database. Searchers 
grab a sequence, compare it to the target, 
return the result to the master, and then 
grab another sequence. 

It's easy to see how a Linda program 
might accomplish this. The master puts 
the target in a tuple, and each worker 
reads it. The master then scans the data¬ 
base, putting each sequence in a tuple; 
workers repeatedly reach into TS, grab a 
sequence tuple, compare it to the target, 
and put the result in another tuple. 

A few important details: The se¬ 
quences vary greatly in length; load bal¬ 
ancing is better if searchers look at the 
long sequences first and work their way 
down to the short ones. (This prevents a 
run ending with the last active worker 
holding everything up while it performs 
a comparison against a very long se¬ 
quence.) It's easy to implement this task 
ordering using Linda; you simply ar¬ 
range the sequence tuples in a stream by 
using one field of each tuple as a stream 
index (the technique is described in ref¬ 
erence 2). Searchers disassemble the 
stream from the front end, white the 
master adds sequences to the tail. Any 
database is potentially larger than avail¬ 
able RAM, and so the master gradually 
plays out the database into TS, using a 
watermark algorithm (again, easy to im¬ 
plement in Linda) to avoid flooding it, 
(This program was designed and written 
by Nicholas Carriero of the Yale Re¬ 
search Faculty.) 

How Well Does it Work? 

The central issues in parallel program¬ 
ming are communication and coordina¬ 
tion: moving data and results among the 
various worker tasks and ensuring that 
all workers have what they need when 


they need it. Linda makes communica¬ 
tion and coordination easy because of the 
simple physical model on which it’s 
based—merely a bag of objects, with 
new objects tossed in and old ones con¬ 
sulted or removed as needed. Linda is an 
uncoupled programming model—no 
worker task deals directly with any 
other; all transactions go through TS, 

For example, when a worker has pro¬ 
duced some intermediate result, it 
needn't know or care which other work¬ 
ers will need it. Labeled with any de¬ 
scriptive tag that seems appropriate, the 
new result is simply tossed into TS, and 
anyone who wants it can come and get it. 
Of course, Linda programming isn't 
merely a matter of tossing isolated tuples 
into the bag; TS is a form of distributed, 
associative, object memory , and pro¬ 
grammers can build any kind of data 
structure they need out of tuples. 

Linda has been implemented on 
shared-memory parallel computers like 
the Encore Multimax, Sequent Balance 
and Symmetry, and Alliant FX/8; on 
distributed-memory computers like the 
Intel iPSC-2 hypercube; on a VAX/VMS 
local-area network; and on several cus¬ 
tom architectures, among them AT&T 
Bell Labs' S/Net and the Tadpole at the 
Vrije Universiteit in Amsterdam, Krish- 
naswamy of Yale and Ahuja of Bell Labs 
are building the Linda Machine, which 
supports Linda operations in hardware; 
the first boards have just become opera¬ 
tional. Other groups have ports under 
way or planned to systems like transputer 
processors running the Trollius operat¬ 
ing system, the BBN Butterfly running 
the Mach operating system, and the 
NCUBE hypercube machine. 

Portability is good, but real availabil¬ 
ity is even better. Scientific Computing 
Associates of New Haven, Connecticut, 
is the current leader in the infant field of 
commercial Linda systems. It has sys¬ 
tems available for the Encore and Se¬ 


quent parallel machines. Our group at 
Yale distributes a simulator for Sun 
workstations. The VAX/VMS network 
system and the Intel system are each 
available through Yale to research sites; 
neither is “commercial" yet. 

Several companies are working on 
their own Linda systems. Among them 
are Cogent Research of Beaverton, Ore¬ 
gon, producers of transputer-based par¬ 
allel workstations; Topologix of Denver, 
Colorado, producing transputer-based 
add-on boards for Sun workstations; 
Human Devices of New York, producing 
computation servers for Macintosh net¬ 
works; and AOX of Waltham, Massachu¬ 
setts, which produces add-on boards for 
IBM PS/2s. 

A quick summary of the run-time data 
for the DNA database program on two 
different machines, an 18-processor En¬ 
core Muitimax and a 64-processor Intel 
iPSC-2 hypercube, shows that perfor¬ 
mance is excellent. A database search 
that would have taken about 5 hours on a 
single IPSC-2 processor {each processor 
is an Intel 80386) takes about 5 minutes 
running in Linda on the 64-node cube. 
While the Encore and Intel machines dif¬ 
fer radically, the same Linda program 
runs, and performs well, on both. 

The DNA parallel database program 
doesn't stress the efficiency of the Linda 
system much. There are Linda programs 
that are considerably more fine-grained 
than this one—they do less computing 
and more intertask communicating—that 
also perform well. Some are discussed in 
reference 3. 

Finally, running Linda on 14 VAXes, 
some in California and some in New 
Mexico, Robert Whiteside of Sandia Na¬ 
tional Labs has handily beaten a Cray 
(both a Cray IS and one processor of a 
Cray X-MP) on production code for pa¬ 
rameter-sensitivity analysis (see refer¬ 
ence 4). How he did it is the software 
equivalent of powering a city on recycled 
garbage: Whiteside built his “virtual 
supercomputer" out of nighttime VAX 
cycles that no one else wanted. 

Coming Attractions 

The DNA example is significant in pon¬ 
dering the future of the parallel worksta¬ 
tion. There are lots of databases in the 
world. Most current-generation ma¬ 
chines search them slowly, particularly 
if the search involves complex or dynam¬ 
ic search criteria. A parallel workstation 
that can search a large database quickly 
holds potential for a qualitative change. 
It lets the average information consumer 
tap into large knowledge reserves rou- 

comimted 
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I N DEPTH 
GETTING THE JOB DONE 


tinely, and in a sophisticated way. 

Most of our current research focuses 
on new and better Linda systems and on 
scientific applications in Linda, But par¬ 
allel workstations, and networks of con¬ 
ventional workstations, have enormous 
potential as well. Linda is a good tool for 
graphics applications: Ken Musgrave of 
Benoit Mandelbrot's group at Yale uses a 
Linda program to produce ray-traced 
images of fractal landscapes. Linda is 
also a good tool for building simulators: 
A circuit-level very-large-scale-integra¬ 
tion simulator and a Monte Carlo radia¬ 
tion-damage simulation at Sandia are two 
examples, 

Linda seems to be a good development 
tool for fast database-access and expert- 
database systems; for expert monitors 
that scan and analyze collections of in¬ 
coming data streams (current work in¬ 
volves an 1CU monitor system, but there 
may be applications ranging from auto¬ 
mobile traffic control to financial moni¬ 
toring); for "daemon databases "“data¬ 
bases with embedded expert daemons 
that examine and comment on the evolu¬ 
tion of the objects modeled; and for dis¬ 
tributed information services that can 
run on dynamic collections of autono¬ 
mous microcomputers. 

Some of these applications are well- 
developed research efforts, and some are 
only in the planning stage. But these sys¬ 
tems and others like them will eventually 
contribute to a new era of parallel soft¬ 
ware—the age of software microcosms, 
knowledge filters, and information res¬ 
ervoirs—that is just around the corner, ■ 
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IN DEPTH 

PARALLEL PROCESSING 


The Third 
Dimension 

The 3-D Computer demonstrates the feasibility of the wafer 

approach 


Michael J. Little and Jan Grinberg 



R eal-time image 
processing, and 
two-dimensional 
data processing in 
general, require enormously 
high data-throughput capabil¬ 
ities. Image and signal pro¬ 
cessing systems currently on 
the drawing boards have re¬ 
quirements for processors ca¬ 
pable of between 10 11 and 10 12 
operations per second. Paral¬ 
lel processing appears to be 
the only route available to 
achieve these extraordinary 
processing rates. 

While there are several ro¬ 
bust taxonomies for the vari¬ 
ous parallel-processing ap¬ 
proaches, we have divided the 
field into two segments: 
multiple instruction-multiple 
data (MIMD) types, and sin¬ 
gle instruction-multiple data 
(SIMD) types. 

The MIMD approach 
breaks a (large) processing 
task into subtasks and assigns each sub¬ 
task to a separate processor. Each pro¬ 
cessor executes the necessary series of 
operations on its data values. The major 
difficulty with this approach comes from 
a frequent need for one processor to com¬ 
municate with another processor so it can 
complete its task. This requires precise 
scheduling of the exchanges between 
otherwise independently running pro¬ 


grams. As the number of processors gets 
larger, the interdependencies among pro¬ 
grams become more complex. Load bal¬ 
ancing-keeping each of the processors 
fully occupied—is another difficulty. 

The SIMD approach assigns data 
values to each of the processors and then 
executes the same series of operations on 
each of the data values in lockstep . Thus, 
there is a single instruction stream, simi¬ 


lar to that used in a uniproces¬ 
sor except that the operations 
are being performed on all the 
data values simultaneously. 
For this reason, we have 
decided on an SIMD type of 
architecture. 

A number of SIMD array 
processors have been success¬ 
fully demonstrated in conven¬ 
tional two-dimensional IC 
technology. These include the 
ILLJAC IV, the Distributed 
Array Processor (DAP), the 
Cellular Logic Image Proces¬ 
sor (CLIP-4), and the Mas¬ 
sively Parallel Processor 
(MPP) (see references 1 to 4). 
In conventional technology, 
an array processor is built 
from an array of IC chips, 
each containing one or more 
processors, which are then 
linked together. 

If we consider each chip in 
the array as a set of subfunc¬ 
tional units—A, B, C, and so 
on—then an alternative approach exists 
with three-dimensional integration. With 
this technology, the complexity of each 
processor in the array is determined by 
the depth of the 3-D stack, not just by the 
lateral dimensions of the circuitry. At 
Hughes Research Labs, we have built a 
3-D Computer that demonstrates the fea¬ 
sibility of this approach. 

continued 
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A number of extremely important sys¬ 
tem benefits result from 3-D partition¬ 
ing: small size, low power consumption, 
high yield of WSI circuits, high reliabil¬ 
ity, and low cost. The massively parallel 
architecture ensures high throughput. 

A Different Architecture 
The basic structure of the 3-D Computer 
is an array of AT x N identical elements 
contained on a stack of silicon wafers 
(see figure 1). The layout consists of an 
array of processors arranged horizon¬ 
tally, with the elements of each proces¬ 
sor in the array connected vertically. 
If you look down the stack, you see an 
array of primitive computers, the indi¬ 
vidual elements of which are assembled 
underneath each other. Signals pass 
vertically through the stack along bus 
lines composed of feedthroughs (signal 
paths through the wafers) and micro¬ 
bridge interconnects (signal paths 


between the wafers). 

Each wafer in the stack contains a 
complete N x N array of one particular 
type of processing element, such as an 
array of Shifters or Accumulators. All 
processors in a 3-D Computer are there¬ 
fore identical, composed of the same ver¬ 
tical combination of computing ele¬ 
ments. 

A more schematic view of the 3-D 
structure depicts the stack edge-on and 
shows the control processor used to exer¬ 
cise the array hardware as a separate unit 
(see figure 2). The architecture is word 
parallel and bit serial; in other words, 
while the individual processors in the 
array employ serial arithmetic, they all 
operate simultaneously, in word-parallel 
fashion. Thus, the circuitry of the indi¬ 
vidual computing dements can be ex¬ 
tremely simple, achieving the high den¬ 
sities necessary for its anticipated 
applications. The massive parallelism at 


the processor level more than compen¬ 
sates for the loss of speed incurred by 
using serial arithmetic* 

In this architecture, data flows in a 
parallel fashion from the elements of one 
wafer to the corresponding elements of 
another; bit-serial processing occurs 
during the transfer. The functional ele¬ 
ments are linked together vertically with 
a bus; thus, data can pass between any 
two wafers in the stack, not just between 
adjacent wafers. 

For data-dependent processing, the 
transfer of arrays of data from one wafer 
to another can be mediated by one or 
more additional wafers. Statistics gath¬ 
ered from extensive simulations of a 
wide variety of algorithms indicate that 
each data transfer involves an average of 
2.5 wafers* Pipeline registers in each wa¬ 
fer's control path let you configure wa¬ 
fers for the next operation while the stack 
is executing the current operation. 

The normal word length (the length of 
the shift registers in each cell) is 16 bits. 
Consequently, the overhead associated 
with sequentially configuring the indi¬ 
vidual wafers is roughly 6 percent, which 
corresponds to using 1 clock cycle out of 
16 to transfer the contents of the pipeline 
registers to the control drivers. Thus, an 
average of i out of 17 cycles is lost to con¬ 
trol operations* 

Five elemental wafer types are suffi¬ 
cient to perform all the algorithms we 
have studied to date (arithmetic opera¬ 
tions, logical operations, matrix opera¬ 
tions, image-analysis algorithms, and 
radar processing). Of the five—Accumu¬ 
lator, Shifter, Replicator, Counter, and 
Comparator—only the first two are es¬ 
sential; the other three enhance perfor¬ 
mance on certain common operations. 

This modularity of functionality at the 
wafer level lets us assemble 3-D Com¬ 
puters optimized for particular applica¬ 
tions. For example, an efficient radar- 
signal processor can be created from 
these five wafer types, as can a high- 
throughput linear algebraic processor; 
however, a slightly different combination 
of the wafer types would be used. 

Partitioning the circuits into these five 
small modules has a dramatic effect on 
programmability* Each wafer type has 
an array of fairly simple, identical func¬ 
tional units (roughly 200 gates). Each of 
these units is controlled by roughly 10 
control lines common to each array de¬ 
ment. Thus, the ratio of logic to control 
lines—roughly 20—is 10 2 to 10 3 times 
higher than is found in current conven¬ 
tional two-dimensional implementa¬ 
tions, providing you with control virtu¬ 
ally down to the AND and OR gate level. 



Figure 1: The 128 - by 128-element 3-D Computer. Notice the literal stack of 
array-processing wafers. 
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Technical Necessities 
Three underlying technologies make 
possible the creation of the 3-D Com¬ 
puter: feedthroughs, interconnects, and 
wafer stacking. Feedthroughs make 
communication between the opposing 
faces of a silicon wafer possible by rout¬ 
ing signals through the wafer. Intercon¬ 
nects make electrical communication be¬ 
tween adjacent wafers stacked one on top 
of another practical* And wafer stacking 
enables the circuits on each of the wafers 
to precisely register with one another. 

With these three revolutionary tech¬ 
nologies, it’s feasible to assemble a stack 
of circuit-bearing wafers, each of which 
can communicate directly with any other 
circuit above or below it. 

Feedthroughs 

We evaluated several possibilities for 
communicating through a silicon wafer, 
including optical communication in the 
near-infrared range where silicon is 
transparent, creating holes through the 
wafer and filling them with a conductor, 
and thermomigration. Each approach has 
its merits and its drawbacks. 

The first approach, optical communi¬ 
cation through a silicon wafer, is possible 
with near-infrared radiation. Silicon is 
transparent to radiation beyond approxi¬ 
mately 1.1 micrometers (ftm), so you can 
simply transmit through it in unmeta- 
lized areas. This approach has three dif¬ 
ficulties: avoiding crosstalk between 
closely spaced communications channels 
{diffraction, reflection, and scattering 
mix the separate communication beams 
together); the complexity resulting from 
hybridizing the emitters and detectors 
onto the silicon wafers (generating opti¬ 
cal beams would require light-emitting 
or laser diodes at each circuit node); and, 
most difficult, power dissipation and 
thermal management. In complex sys¬ 
tems with large numbers of communica¬ 
tion paths, the poor efficiency of LEDs 
and laser diodes—the ratio of electrical 
power in to optical power out—puts an 
enormous burden on the power-distribu¬ 
tion and heat-dissipation systems. 

The second approach, small-diameter 
holes through a silicon wafer, can be pro¬ 
duced by several techniques, including 
laser drilling and chemical (anisotropic) 
etching. The main pitfall with through- 
the-wafer holes is the drastic reduction in 
the wafer’s mechanical integrity. It ap¬ 
pears most practical to produce through- 
the-wafer holes prior to circuit fabrica¬ 
tion; doing it afterward introduces grave 
risks to the circuits because of the de¬ 
structive nature of the two processes. If 
the wafers are perforated with tiny holes, 


handling them becomes a nightmare. 
Stress concentration around each of the 
holes and the crystalline structure of the 
wafer encourage crack propagation and 
shattering if stressed by tweezers as in 
normal handling. 

The third approach is thermomigra¬ 
tion* In the early 1950s, Pfann of Bell 
Telephone Laboratories showed that the 
phenomenon of temperature-gradient 
zone melting (thermomigration) could be 
used to dope semiconductors and to pro¬ 
duce p-n junctions in semiconductor 
materials* For the thermomigration of 
aluminum in silicon, the surface of an n- 
type silicon wafer is coated with a layer 
of aluminum metal patterned into an 
array of small dots using conventional 
semiconductor processing. The silicon 
wafer, with its array of aluminum dots, is 
mounted in a specially designed furnace 
capable of producing the requisite verti¬ 
cal thermal gradients at the desired oper¬ 
ational temperature, typically 110Q°C. 
When the temperature of the wafer ex¬ 
ceeds 66CTC, each aluminum dot melts 
and begins to dissolve the underlying 
silicon. 

When the aluminum dot is saturated 
with silicon, the thermal gradient estab¬ 
lished across the wafer becomes the 


dominating effect. The dissolving and 
precipitating of silicon at the interface 
between the molten silicon and alumi¬ 
num in the droplet is in dynamic equilib¬ 
rium, But because the bottom side of the 
droplet is slightly warmer than the top 
side, in effect, silicon is dissolved on the 
warmer (bottom) side and precipitated 
on the cooler (top) side* Thus, the molten 
aluminum-silicon droplet “eats” its way 
through the silicon wafer. The precipi¬ 
tated single-crystal silicon contains a 
high concentration of aluminum, which 
is a p-type dopant. When the process is 
completed, you have highly conductive 
p-type channels penetrating through the 
silicon wafer, each one diode-isolated 
from the others. 

The advantages of thermomigration 
are that the wafers don’t require hybrid¬ 
izing with additional materials with dis¬ 
tinct thermal and mechanical properties, 
and that they aren’t perforated. At first 
glance, they are indistinguishable from 
ordinary wafers without any through- 
the-wafer communication channels. 

Interconnects 

The 3-D Computer also requires wafer- 
to-wafer interconnections. The antici- 

continued 
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Figure 2: Schematic of the system organization. The silicon wafers are represented 
by horizontal rectangles t and the vertical lines running through the stack depict the 
data , control, and I/O buses , 
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pated need for a large number of contacts 
(10 4 to 10®) means you need extremely 
high reliability and small contact dimen¬ 
sions. Also, any proposed interconnec¬ 
tion technique must be compatible with 
somewhat distorted (nonflat) wafers. 
Having a bus that passes through all wa¬ 
fers in the stack requires that the contacts 
be electrically fast, of low capacitance, 
and of low resistivity. These are very 
stringent requirements, and they limit 
the number of feasible approaches. 

Spring contacts (see figure 3) are fab¬ 
ricated so the height of the tunnel under¬ 
neath them is enough to compensate for 
the distortion across a wafer; thus, you 
can reliably achieve complete intercon¬ 
nection of all contacts. They are batch- 
fabricated by vacuum evaporation, a pro¬ 
cess compatible with silicon technology. 

Contacts on adjacent wafers are ro¬ 
tated 90 degrees with respect to each 
other when mated. Thus, the springs 
make contact at right angles, forming a 
cross. An important advantage of the 
bridge-type spring is that it can be as long 
as the computing cell and still occupy 
only a small amount of valuable silicon 
real estate. This ensures a more secure 
interconnection and is very tolerant of 


wafer-to-wafer lateral displacements. 
The stack can be disassembled and the 
individual wafers demounted. In addi¬ 
tion, the spring remains flexible when 
the assembled stack is thermally cycled. 

The principal fabrication steps for the 
spring contact are these: A spacer about 
50 pm or thicker is evaporated or de¬ 
posited on the circuit wafer; the spring 
contact metal is evaporated on top of the 
spacer; then the spacer is etched away, 
leaving a freestanding flexible micro- 
bridge (see photo A). 

To secure the contact between two 
microsprings, each has an outer coating 
of indium-tin solder that is vacuum-de¬ 
posited at the same time as the structural 
layer of the microbridge. After the stack 
is assembled, the stack is heated to the 
melting point of the solder, and each 
mated pair of microsprings is fused to¬ 
gether, resulting in a permanent, reliable 
connection. 

Getting Bigger Every Day 
While the 3-D technologies represent an 
unprecedented level of 3-D integration, 
the ability they provide to communicate 
vertically, between wafers, is still nearly 
two orders of magnitude lower than stan¬ 


dard two-dimensional communications. 
Thus, partitioning hardware across the 
various levels of the wafer stack is a very 
important consideration. 

The overall structure of a cellular 
array is that of an N x N array of identi¬ 
cal computing elements, working in 
lockstep, executing a common program. 
We had to decide how to distribute this 
array’s circuitry across a stack of wafers. 
Since we chose serial logic for the cell 
circuitry, only a single primary data line 
would be associated with each computing 
element. Thus, it was natural to run this 
array of single data lines vertically 
through the stack, spreading the func¬ 
tional units of each computing element 
vertically across multiple wafers. 

The detailed partitioning of the pro¬ 
cessing elements across the wafers is de¬ 
termined by a variety of factors. For one, 
the cells on all the wafers need to be ap¬ 
proximately the same size. If they are 
not, the largest cell determines the cell 
areas on other levels, resulting in a waste 
of silicon. 

Overall constraints on the cell size are 
imposed by the size of the array, the 
minimum feature size of the circuit tech¬ 
nology, and the overall size of the wa¬ 
fers. In general, the trade-off is to use 
more layers in the stack rather than larger 
cells in each layer. Current and projected 
application requirements call for pro¬ 
cessing arrays of 128 by 128 elements 
and 512 by 512 elements, respectively. 
Since the horizontal dimensions are 
limited by the size of the wafers avail¬ 
able, the cell circuitry on each wafer 
must be strictly limited. 

On the other hand, several factors 
argue for larger cells. An absolute lower 
limit is set by the requirement that the 
circuitry on each level pass some mini¬ 
mum meaningful level of functionality. 
Beyond that, some overhead is associated 
with the cells themselves and with get¬ 
ting information off-chip. 

One component of this overhead is the 
area consumed by the 3-D feedthroughs 
themselves, about 2 by 2 mils each. In 
addition, between 5 and 10 transistors 
would be required to implement the nec¬ 
essary interface between the cell cir¬ 
cuitry and the data bus. This overhead 
would be the same regardless of the size 
of the rest of the cell. Thus, efficient use 
of silicon indicates the use of larger cells. 

Balancing these constraints means 
having cells of roughly 200 gates each on 
each of the functional planes of the 3-D 
Computer. This design enabled us to fab¬ 
ricate four 32 by 32 arrays on a 4-inch 
wafer; it will let us put a 128 by 128 array 

continued 
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Figure 3: The microspring interconnects. Notice how adjoining microspring 
bridges are assembled at 90-degree angles from each other. 
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Regardless of the operating system you’re 
running on your PC, you can quickly, easily 
and economically make your system compat¬ 
ible with today’s advanced 3.5-inch micro¬ 
floppy drives. 

The Sumitronics Cross-Byte is a complete 
micro drive conversion system that you can 
install and use...immediately. 

Simply remove one of your 5.25-inch drives 
and slip in the Sumitronics high-capacity 
micro drive. Type “install,” reboot your system 
and enjoy advanced capacity and advanced 
convenience. 

In minutes, you’ll have up to 1.44 MB micro¬ 
floppy capacity in your desktop system 
without discarding the investment you've 
made in your 5.25-inch programs. 

If you use a laptop computer on the road, 
you can plug the microfloppy diskette into 
your desktop system at home or at the office 
and complete your work. You can also add 
the convenience and expanded storage capa¬ 
city to a PC, XT*, AT* or compatible. 

Nothing could be faster, easier or more 
economical. 


To add advanced read/write compatibilty to 
your desktop system, find out why we supply 
the world’s leading personal computer manu¬ 
facturers with 3.5. 5.25 and 8-inch drives. 
Contact your local dealer today. 

Or, for the name of the Sumitronics dealer 
nearest you, call or writer 


Sumitronics 


StunilranlcR. Inc. 

A Subsidiary of Sumitomo Corporation 
5W North Pas tori a Avenue 
Sunnyvale, Callforla 94086 


(408) 737-7683 
PAX: 14081 737-9189 


Y-E Data. Drives for Consistent Performance. 


OiMS-fiyU- fe.fi IOKtaKW1‘l< 

XT and AT an* reglfom*d trademarks or irnemaikwal Htwfofisa MiffiWnes, Inr 
QOopyriglii SitmiLranus. Inc., 1^88 
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The Yield Problem 


Y ield generally falls off exponen¬ 
tially with increasing chip area if 
defect densities obey a Poisson distribu¬ 
tion. To minimize this effect, commer¬ 
cial semiconductor manufacturers, es¬ 
pecially those making memory devices, 
have long since turned to using redun¬ 
dant circuitry on their chips. The suc¬ 
cess of this method is evidenced by the 
large difference in both the number of 
gates integrated and the chip area be¬ 
tween regularly structured RAM and 
random logic processors. 

The concept of improving yield by 
adding redundant circuitry is simple. 
You include a number of “spare” circuit 
elements in the system and provide some 
means of substituting them for other 
elements that may fail. It would seem 
that this process could be extended in¬ 
definitely to virtually guarantee perfect 
yield; however, this is not the case. 

Both the redundant elements and the 
substitution means are also affected by 
processes that may introduce defects. 
Thus, the overhead associated with in¬ 
terconnecting the substituted redundant 
elements into the primary system is un¬ 
avoidable. The more redundant circuit¬ 
ry you add, the greater this overhead be¬ 
comes. Eventually, the yield of the 
primary/redundant interconnect wiring 
becomes the dominant factor in the 
yield of the system as a whole. 

Another parameter you must con¬ 
sider in evaluating redundancy schemes 
is the resolution that they permit in se¬ 
lecting “good” material. This may be 
restated in terms of the module size of 
the substituted components. Very large 
modules require that you discard a great 
deal of otherwise functional compo¬ 
nents as the result of a single malfunc¬ 
tioning element. This is inefficient, 
since a much lai^er amount of circuitry 
will be required to obtain a given yield 
level than would be needed in a system 
with smaller modules. On the other 
hand, systems with larger modules gen¬ 
erally require less circuitry and wiring 
devoted to the primary/redundant inter¬ 
connect function. 

Thus, we can see that there is a trade¬ 
off involved in designing a redundancy 
scheme. It’s desirable to choose a small 
module size for primary/redundant sub¬ 
stitution, to minimize the amount of 
good circuitry that must be thrown away 
with the bad. However, it’s also impor¬ 
tant to minimize the amount of inter¬ 


connect wiring required to effect the 
substitution of redundant circuitry into 
the system, to avoid yield loss from that 
wiring. 

In 3-D 

In designing the yield policy for the 3-D 
Computer, we considered both of these 
factors. The small size and relative in¬ 
dependence of the circuitry in the func¬ 
tional cells make it natural to introduce 
redundancy at the cell level. Further¬ 
more, the machine’s physical structure 
requires the redundant elements to be 


located close to the units they are in¬ 
tended to replace. Finally, the large 
array size requires a substantial amount 
of redundancy. 

These factors led us to adopt a 2-to-l 
redundancy approach for our 32- by 32- 
element machine, in which every func¬ 
tional cell on each wafer contains two 
identical circuits. 

The primary and redundant circuits 
have separate I/O pads to make defect 
detection easy at wafer-level testing. If 
both primary and redundant circuits are 
functioning correctly, no action is nec- 



Photo A: A 3-D circuit with microbridge interconnects. The microbridge 
connects the primary circuit to its redundant counterpart. 


316 BYTE* NOVEMBER 1988 

























































I N D 

THE THIRD 


essary. If one of the two circuits is 
faulty, however, it’s manually discon¬ 
nected from its microbridge footpad 
with the aid of an ultrasonic cutter. The 
remaining circuit supplies the function¬ 
ality for that node. If both circuits in any 
given cell are bad, then the entire wafer 
is discarded. 

This particular scheme, coupled with 
the microbridges, has subtle benefits. 
Normally, disconnected redundant cir¬ 
cuits are easy to test but require more 
elaborate steps for repair (need connect 
capability), while normally connected 
circuits are easy to repair (cut only) but 
faults can’t be easily diagnosed. 

In 3-D circuitry, the prim ary/redun¬ 
dant circuit pair is connected by a 
microbridge after the testing is com¬ 
plete (see photo A). Thus, testing is rel¬ 
atively easy because you can test the two 
circuits independently. 

The control circuitry at the periphery 
of the processor array also needs redun¬ 
dancy to be able to tolerate processing 
defects. Each row of circuits in a 3-D 
array is controlled by two identical pe¬ 
ripheral-control drivers: one to the east 
and one to the west, providing 100 per¬ 
cent redundancy to the control circuitry 
and affording tolerance for at most one 
open line defect per row. The control 
signals are distributed over the array 
with tristate drivers, which can be inde¬ 
pendently disabled when testing at the 
wafer level or if the circuitry or tristate 
driver on one side is faulty. 

Although the 100 percent redundan¬ 
cy scheme was proven to be adequate for 
the 32 by 32 arrays—67 percent of cir¬ 
cuits received from the silicon foundry 
were brought to 100 percent functional¬ 
ity—it T s not enough for the larger arrays 
under development. However, by add¬ 
ing the possibility for primary cells to 
share the redundant circuits, the yields 
improve dramatically. 

Local sharing is also of considerable 
importance in dealing with clustered 
defects. For our 128 by 128 and larger 
arrays, we will use a 50 percent redun¬ 
dancy approach, but allow each spare to 
be connected to two primary circuits 
and each primary circuit to be con¬ 
nected to four spare circuits. The ex¬ 
pected yield of 100 percent functional 
circuit arrays using this approach for 
both the 128 by 128 and 512 by 512 
arrays is mote than 90 percent. 
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on a 4-inch wafer. The 512 by 512 arrays 
will require 6-inch wafers. 

The main factor determining the max¬ 
imum practical size of microelectronic 
circuits is the decline of yield with in¬ 
creasing chip area. The large array sizes 
planned for the 3-D Computer make 
yield a primary concern. (See the text 
box “The Yield Problem” at left.) 

Working Wafers 

By far the majority of the processing oc¬ 
curring in the 3-D Computer takes place 
in the Accumulator and Shifter wafers. 
Each cell of these wafers has a 16-bit 
serial-memory register for data storage, 
and CMOS circuitry to provide the re¬ 
quired logic functions. The cells of the 
Shifter wafer (see figure 4) not only 
store data but also perform lateral data 
transfer between adjacent processors in 
the array. Each Shifter cell has direct 
nearest-neighbor communications with 
others on the same plane and can pass 
data values north, south, east, or wesfon 
the array. Under software control, data 
within each Shifter cell can pass to any 
one of its four nearest neighbors in the 
array independent of the vertical data 
buses. Thus, multiple planes of data can 
shift laterally while processing is execut¬ 
ing on the stack data buses. These inde¬ 
pendent neighbor-communications paths 
enable stack I/O during processing. 

The Accumulator circuitry (see figure 
5) is similar in complexity to that of the 
Shifter, The main features of the Accu¬ 
mulator are full adder and a bidirectional 
shift register. The Accumulator provides 
the functionality for arithmetic and basic 
logic. It also participates in normalizing 
floating-point numbers. For example, 
twoVcomplement subtraction is accom¬ 
plished by allowing a “carry” to be in¬ 
troduced into the least significant bit of 
the word prior to executing the arith¬ 
metic operation. (The bitwise inversion 
of the subtrahend required by two’s- 
complement subtraction is provided at 
the output of the Shifter cell circuitry.) 

The other three wafer types, white not 
absolutely essential to the operation of 
the 3-D Computer, serve to speed up the 
execution of various algorithms. The 
Replicator wafer can rapidly propagate 
data values across an entire array. 

The Counter wafer can count the num¬ 
ber of occurrences of a single-bit piece of 
data in a single clock cycle. A normal 
Accumulator cell could be used for this 
purpose, but it would require a full 16 
clock cycles to tally each single-bit oc¬ 
currence. This capability is very useful 
in calculating histogram distributions of 

continued 
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i CAPS [ 

Computers And Peripherals 

The Complete FAX™ 

This add-in board allows 
your PC XT, AT to commu¬ 
nicate with Group III fac¬ 
simile machines throughout 
the world. $325 

The Complete™ 
Answering Machine 

A personal voice mail system 
that runs completely in the 
background on your PC and 
provides not only the basic 
answering machine 
functions, but has advanced 
messaging capabilities as 
well. $259 

The Complete 
Hand Scanner™ 

A hand held device for scan¬ 
ning graphic images into 
IBM or compatible systems. 
Included software displays 
the image, allows it to be 
rotated, cropped and scaled, 
and can save it in a variety 
of formats. $159 

Genius Mouse™ 
Package 

Includes: 

• GM-6 + Mouse • 2 Manuals 

• Dr. Halo III • Mouse House 

• Menu Maker • Presents 

$45 

The Complete PC, manufacturer of the 
FAX, Answering Machine and Hand 
Scanner, supplies a two year factoiy 
supported warranty. KYE, manufac¬ 
turer of the Genius Mouse, supplies a 
lifetime factory supported warranty. 

All products are trademarks of their 
manu factu rers. 


To order call CAPS at (714)727-3403 or 
send check or money order to: 

24331 Muixiands Blvd * Bldg 4 
Ste 206 • El Toro, C A 92630 

Add 3% for charges. Add $5 handling 
fee for all orders under $500, Shipping 
charged at UPS ground rate, MC, VISA, 
AMEX accepted. 
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• 16-b it storage 

• 16 control lines 

• -200 gates 


Figure 4: The Shifter wafer type (formerly memory). 



Figure 5: The Accumulator wafer type. 
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Table 1; Processing times for various operations on a 10-MHi 32- by 32- 

element 3-D Computer. All times are in microseconds. 


Operation 

Time 

Data move (SHFT1 -SHFT 2) 

1.8 

ADD (ACC + SHFT - ACC) 

1.8 

MULTIPLY (ACC x SHFT - SHFT) 

42.2 

DEVICE (ACC + SHFT - ACC) 

127.1 

SQUARE ROOT (ACC -+ ACC) 

152.6 

Sobel edge operator 

54.3 

256 x 256 matrix multiply 

12.0 

256 x 256 8-bit histogram 

1.7 

256 x 256 matrix inversion 

10.2 


Table 2: Characteristics of existing and future-generation 3-D Computers. 

Processor array 

32 x 32 

128 x 128 

512x512 

size 

(current) 

(under 

development) 

(future) 

Circuit size 

1* x V 

2.5* x 2.5" 

4" x 4 rf 

Circuit technology (CMOS) 

3 jim 

2^m 

1 jim 

Clock frequency 

10 MHz 

10 MHz 

10 MHz 

Processing throughput 

600 x 10 s OPS 

10 x 10® OPS 

160 X lO^OPS 



(390 M FLOPS) 

(6.2 BFLOPS) 

System volume 

1.3 cubic inches 

2.5 cubic inches 

7.5 cubic inches 

System weight 

170 g. 

225 g. 

470 g. 

System power 

1.5 W 

500-100W 

100-150W 



Photo 1; A " hand-held " computer. The I-inch square in the black section is the 
32- by 32-elemem 3-D Computer, 


image data, an operation important in vi¬ 
sion processing for image segmentation. 

Comparator hardware also exists 
mainly to speed up operations that could 
be performed more slowly by the Accu¬ 
mulator circuits. Each cell of a Compara¬ 
tor wafer contains a 16-bit register into 
which a reference value can be loaded, 
together with circuitry for performing 
serial-magnitude comparisons. 

It Works! 

Additional constraints apply if wafer 
scale systems are to find widespread use: 
They must be moderate in cost and size. 
While state-of-the-art general-purpose 
supercomputers such as the Cray X-MP 
can approach the lower end of the pro¬ 
cessing speeds required—from IQ 11 to 
10 ia operations per second—they fall far 
short of the size and cost constraints. 

Table 1 summarizes performance for 
several primitive operations, as well as 
for some algorithms frequently encoun¬ 
tered in image processing. Note that the 
indicated operations are completed ev¬ 
erywhere on the array in the indicated 
time. Consequently, while some opera¬ 
tions, such as multiplication, appear to 
occur relatively slowly, the aggregate 
throughput of the array as a whole is 
enormous. 

The 3-D Computer (see photo 1) dem¬ 
onstrates the feasibility of the wafer ap¬ 
proach. The operational characteristics 
of the 32- by 32-element machine and the 
projected characteristics of the 128- by 
128-element 3-D Computer currently 
under construction are summarized in 
table 2, We hope to have the 128- by 128- 
element machine running by mid-1990. 
The projected characteristics of a 512- by 
512-element 3-D Computer (planned for 
mid-1994) are also included. ■ 
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Boards and Boxes 


Some of the transputer 
boards and packages 
available 


15-MHz T4I4 
20-MHz T414 
20-MHz T800 
25-MHz T800 
INMOS Corp. 

P.O. Box 16000 
Colorado Springs, CO 80935 
(719)630-4000 
Inquiry 955. 

Trans Link Card 

Link II for Mac II.$799 

Link SE for Mac SE $299 
TM 4-15 (15-MHz T414) 

With 1 megabyte.$1599 

With 4 megabytes........ $3399 


TM 4-20 (20-MHz T414) 

With I megabyte..$1799 

With 4 megabytes.$3599 

TM 8-20 (20-MHz T800) 

With 1 megabyte.$2199 

With 4 megabytes........ $3999 

Levco Corp. 

6160 Lusk Blvd. 

Suite C-100 
San Diego, CA 92121 
(619)457-2011 
Inquiry 956. 

TG2 Multiprocessor 
(Two IS-MHz T414s)... $1995 
For IBM PC and compatibles 
Definicon Systems, Inc. 

1100 Business Center Cir 
Newbury Park* CA91320 
(805) 499-0652 
Inquiry 957, 

Monoputer2 ... from $995 

(One 20-MHz T414 and up to 
16 megabytes) 


Monoputer2 ...... from $1495 

(One 20-MHz T80Q and up 
to 16 megabytes) 

Monoputer2 .from $2395 

(One 25-MHz T8Q0 and up 
to 16 megabytes) 

Biputer ...$3495 

(One 20-MHz T414* one 20- 
MHz T800, and 2 
megabytes) 

(Can get up to 8 megabytes) 

Biputer ..$3795 

(Two 20-MHz T800s and 2 
megabytes) 

Quadputer .. $6000 

(Four 20-MHz T414s and 4 
megabytes) 

(Can get up to 16 megabytes) 

Quadputer .£8000 

(Four 20-MHz T800s and 4 
megabytes) 

MicroWay 
P.O. Box 79 
Kingston, MA 02364 
(508) 746-7341 
Inquiry 958- 


New desktop 
parallel- processing 
m icrocom puters 


Cogent XTM.. from $19,800 
Multiple TSOOs 
(minimum of two) 

Cogent Research, Inc, 

1100 Northwest Compton Dr. 
Beaverton, OR 97006 
(503) 690-1450 
Inquiry 959, 

Z-I0O0 .„....$19,000 

Up to six 80386s 
Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(800) 842-9000 
Inquiry 960. 


THE BEST 


MOST COST- 
EFFECTIVE STATISTICS 
PACKAGE AVAILABLE 



Whether for industry, education, government, or pure research, no other statistics package can compare to Microstat-ll in 
areas of coverage, accuracy, ease of use, and value. Just some of Microstat-IPs features include 


Descriptive statistics (mean, standard 
deviation, variance, kurtosis* 
skewness, etc.) 

Regression Analysis: Simple, 

Multiple, Stepwise Multiple, forward 
and backward 

Correlation Analysis; matrix and cross 
products table 

ANOVA: Oneway, Twoway* Twoway 
with replicate 

LSD* Duncan's, Tukey, Newman- 
Keuls 

Crosstabs and Chi-square 


Hypothesis tests: mean or proportion 
Nonparametrics: Wald-Wolfowitz* 
Kruskal-Wallis* Wilcoxon* etc. 

Time Series: moving average, 
centered moving average, deseason- 
alization, exponential smoothing 
Probability Distributions: Normal* t, 
F* Poisson* etc. 

Frequency Distributions: value or 
range. 

Scatterplots (with simple regression) 


Factorials* Permutations* 
Combinations 

Up to eight times faster than the 
competition without loss of accuracy 
Online help plus easy to use keyboard 
or mouse input; no complex 
command language to ieam 

Unequal case sizes* missing data, and 
aliased data 

Easy to use data entry system with 
file import capability 

Only three disks—not copy protected 
Expanded user's manual 


1 - 800 - 952-0472 

1 - 317 - 255-6476 


Requires an IBM PC, XT, AT, PS2 or compatible 
with 512K of memory 2 floppy disks or a hard drive. 
Price: $395.00 with 30 day money back guarantee. 
Demo available for $19.95, Please include $4.00 for 
shipping. For information, call or write: 

ECOSOFT INC- 

6413 N. College Ave. ■ Indianapolis, IN 46220 




ECOSOFT 
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TAIWAN’S HIGH 
TECH TAKE-OFF 


\ dynamic information industry offers 



quality, innovation and value. 


Map of 
Taiwan 


A dynamic information industry 
offers 

quality, innovation and value. 


Once the made in Taiwan label 
usually went with low cost garments 
and simple electrical appliances. Not 
any more* Taiwan has moved ag¬ 
gressively into the information in¬ 
dustry — in everything from com¬ 
puters and peripherals to software and 
advanced telecommunications equip¬ 
ment. From nowhere just a few years 
ago, Taiwan today ranks as one of the 
world’s largest producers of informa¬ 
tion equipment* 

Much of this gain has been home¬ 
grown. Although big name computer 
and peripheral manufacturers find the 
island a remarkably congenial produc¬ 
tion base, the exciting fact about 
Taiwan’s emergence as a major player 
in this industry has been the develop¬ 
ment of a large number of local 
manufacturers and suppliers. Unlike 
countries like Singapore, which main¬ 
ly assemble components, the informa¬ 
tion industry in Taiwan has been built 
from the ground up — beginning with 
such basics as petrochemicals, plastics 
and fine chemicals* 

Local entrepreneurship and innova¬ 
tion, with a strong assist from foreign 
investors and expatriate Chinese retur¬ 
ning with their experience in the U*S*, 
have added to the industry’s market 
driven dynamism and innovative flair. 
The government of the Republic of 
China has helped with incentives and 
R&D support, recognizing early that 
computers and related products would 
be a mainstay of the economy in the 
’90s* 















Taiwan R.OX. Special Section 


New Boy On The Block 

Taiwan's information industry is of 
recent vintage, really getting underway 
only around 1980. By 1987, however, 
with over fifty thousand workers the 
hardware side alone was producing 
$3.8 billion in goods — up 79% over 

1986. 

(highlighted quote) 

By the end of 1988 Taiwan is ex¬ 
pected to be the world's sixth largest 
hardware producer. 

These gains have been matched by 
an increasing share of the world 
market. In 1987 Taiwan's hardware 
producers captured 2.4% of the world 
market, almost double the M5% 
share in 1986. This made Taiwan the 
world’s seventh largest manufacturer. 
By the end of 1988 Taiwan is expected 
to be the world’s sixth largest hardware 
producer, 

Taiwan's Hardware Production 
Surges 

Strong Export Growth 

Almost all of Taiwan’s hardware 
production is exported - $3.7 billion in 

1987. Here agein the 79% growth rate 
is far higher than the 10% world 
average. Expectations are for Taiwan 
to maintain its fast track pace for at 


least, the next three to five years, bas¬ 
ed or current investment, high produc¬ 
tivity and industry competitiveness. In¬ 
formation industry products now ac¬ 
count for more then a third of all 
Taiwan’s electronics exports 

Exports Pace Information In¬ 
dustry Gains f table 24 


Looking at the 1987 totals, four 
clear trends are apparent. The first is 
the continued importance of 


peripherals to Taiwan s export profil 
In particular, the island remains one < 
the world’s most important supplie 
of video display monitors. 

A second trend is the enormoi 
growth in exports of microcompute 
and related peripherals. These a 


ROC 

rapidly becoming the mainstay of tl 
Taiwan industry. Between 1984 ar 
1987 the number of microcomput 
markers almost doubled, increasir 
from 19 to 35, This has brought 
broadening of the marketplace. 

Boom Jn Microcomputers An 
Color Monitors ( table 3.) 

A third key trend is the boom 
computer component exports. In 19£ 
these totalled almost 40% of all info 
mation industry exports compared 1 
34% in 1986. 

Finally, there is the role of forei^ 
companies, both as manufacturers ar 
purchasers. From the outset, forei£ 
investors have been an important pa 
of Taiwan’s information industry, B 
with the rapid expansion of reliable, ij 
novative home-grown companies, ab 
to meet international quality sta 
dards, opportunities for OEM sour 
ing in Taiwan have greatly expande< 
As a result, last year for the first tin 
OEM exports surpassed foreign ii 
vestor shipments. Foreign eompai 
output and OEM now account ft 
80% of Taiwan’s hardware produ 
tion, highlighted quote 


TABLE T. Information Industry Production Value of Major World Producers 


1987 

1986 

Country 

Production Value 

Growth 

RANK 

RANK 

(US$100 Million) 

Rale 

1 

1 

USA 

454 

7% 

2 

2 

Japan 

212 

8% 

3 

3 

W, Germany 

81 

5% 

4 

4 

Bn t fan 

59 

9% 

5 

5 

France 

53 

5% 

6 

6 

Maly 

42 

4% 

7 

7 

ROC 

38 

79% 

8 

10 

Singapore 

23 

71% 

9 

8 

Ireland 

20 

8% 

10 

9 

Holland 

18 

5% 

11 

13 

S. Korea 

15 

63% 

12 

11 

Canada 

13 

10% 

J_3 

12 

Hong Kong 

3 

15% 


Sources: MIC, Institute for Information Industry, ROC 
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TABLE 2. Annual ROC Export of Information Products and Components 


Value Unit: USS 1 Millior 


Volume Unit: 1,000 Units 



1984 

Export 

Value 

1985 

Export 

Value 

1986 

1907 

Growth 
Rale (%} 

Export 

Volume 

Export 

Value 

Export 

Valume 

Export 

Value 

Mini Computer 

— 

— 

— 

— 

0.2 

1.8 

— 

Micro Computer 

152 

240 

1,113 

393 

1,958 

759 

93 

Disk Drive 

86 

42 

715 

71 

655 

97 

37 

Printer 

23 

45 

04 

41 

73 

44 

7 

Terminal 

207 

225 

1,318 

317 

1,530 

414 

31 

Monitor 

319 

303 

4,852 

500 

7,022 

847 

69 

Other 

Peripherals 

104 

256 

- 

44 

- 

80 

82 

Information 
Product {%) 

891 

|88,7%) 

1.111 

(91%) 


1,366 

[66%) 


2,243 

[60.6%) 

64 

Computer 
Component (%) 

113 

(11,3%) 

109 

(91%) 


697 

(34%) 


1,450 
[39.4%) 

109 

TOTAL (%) 

1,005 

(100%) 

1,220 

(100%) 


2.063 

(100%) 


3,701 

(100%) 

79% 


Sources: MIC, Institute for Information Industry, 













































Computex June. 6*12, 1989 


Taiwan has emerged as one of 
the world’s most dynamic commercial 
centers for microcomputers, a wide 
range of peripherals, and other! 
computer products. The latest 
offerings to stimulate worldwide 
buyer interest are newly developed 
personal computers that represent an 
outstanding market value. 

It’s thus no wonder that 
Computex Taipei, with over 500 
exhibitors from among Taiwan based 
and international manufacturers, 
attracts leading buyers from around 
the globe. You’ll want to join them at 
this sourcing extravaganza. 


Organizers: 


CHIM4 EXTERNAL TR/IDE 
DEHLOP/HENT COUNCIL 


Venue: TWTC EXHIBITION HALL 
5 Hsinyi Road, Section 5, Taipei 10509, Taiwan, 
Republic of China 

Tel: (02)725-1111 • Fax: 886-2-725-1314 
Telex: 28094, 10571 TPEWTC 

Cw^M\ TAIPEI COMPUTER 

\M\jrw_J association 

3FI., No. 2 Pa Teh Rd., Sec. 3 Taipei. Taiwan, R.O.C. 
Tel: (02)7764249 • Fax: (02) 7764410 
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TABLE 3. Annual Growth of ROC Information Product Market Share Unit: % 


YEAR 

ITEM 

1984 

198S 

1986 

1987 

Micro Computer 

19 

28 

30 

35 

Disk Drive 

11 

5 

5 

5 

Printer 

3 

5 

3 

2 

Terminal 

26 

26 

! 24 

19 

Monitors 

Monochrome 

33 

22 

19 

15 

Color 

8 

14 

i 

19 

24 

Total 

100 

1 

100 

100 

100 


Sources: MIC. Institute for Information Industry. ROC 


Last year for the first time OEM ex¬ 
ports surpassed foreign investor 
shipments 


The Rise Of OEM t table a : J 


growth, with the annual gain averag¬ 
ing almost 50%. Software production 
in 1986 w ? as valued at $120 million. 
This involved some 265 firms — three 
times the number in 198 L This reflects 
the impact of the expanding 
microcomputer market* 


ducts once installed in assembled units 
Because of strong internal and axter 
nal demand the value of imports climb 
ed 39% in 1987 to $813 million. 

Historically Japan has beer 
Taiwan’s major supplier, especially o 
printers, with the U.S. second. In 198< 
the respective market shares were 45 °Ii 
and 33%. In 1987, however, the U.S 
began to narrow the gap slightly. 


The local Taiwan informatioi 
market today is worth more than $501 
million for hardware and over $60( 
million if software is included. In 198' 
more than 70% of the microcomputer 
sold in the market were producet 
domestically. 

By contrast, although the island pro 
duces a wide variety of general purpos 
monitors, in value Lerms some 60% o 
the video moniters were importet 
mainly high resolution color monitors 
Similarly, while Taiwan makes Chines* 
and 3270 terminals, the latter for IBIV 
host mainframes, 70% of all terminal: 
were imported. 


Increasing Software Production 

Software production in recent years 
has also demonstrated significant 


Import Opportunities Open Up 

Information products are imported 
either for local consumers or for 
manufacturers who re-export the pro- 


TABLE 4: Type of Production of ROC Information Products Unit: % 


Type of 

1985 

1986 

1987 

\Business 

W T1 

C O 
* £ 

Local 

Business 

Foreign 

Business 

Local 

Business 

Foreign 

Business 

Local 

Business 

Production 

8 *§ 
in 

Self 

Brand 

OEM 

Self 

Brand 

OEM 

Self 

Brand 

OEM 

Self 

Brand 

OEM 

Self 

Brand 

OEM 

Microcomputer 

64 

9 

27 

40 

10 

28 

22 

32 

9 

36 

23 

Disk Drive 

65 

6 

29 

62 

30 

0 

6 

56 

16 

5 

23 

Printer 

91 

0 

9 

98 

0 

0 

2 

76 

0 

3 

21 

Terminal 

63 

2 

35 

69 

0 

7 

24 

65 

6 

7 

22 

Monitor 

40 

4 

56 

27 

15 

17 

41 

18 

22 

23 

37 

Other 

Peripherals 

62 

6 

32 

66 

4 

5 

25 

67 

A 

10 

19 

Computer 

Components 

- 

— 

- 

18 

2 

20 

60 

21 

2 

16 

61 

TOTAL 

58 

5 

37 

36 

8 

17 

39 

30 

9 

20 

41 


Source: MIC, Institute for Information Industry, ROC 


WHO’S WHO 
IN TAIWAN’S 
INFO 

INDUSTRY 

A handy guide t< 
some of the most 
exciting companh 


Typical of the dynamic, home-growr 
companies reshaping Taiwan s informatioi 
industry is Chien Hou Electronics, a manu 
facturer of video display datas. Since it: 
establishment in 1981, the company ha' 
avereged a 40% growth rate annually. 

I he company now has seven assembl) 
lines, with production running at 4G r Q(X 
sets a month. All told thirty different modeh 
are offered, including il* r 14" and I5 fl 
monochrome monitors^ and 14" coloi 
monitors,Monochrome monitors account foi 
approximately 70% of the output, with tht 
main markets being Europe and Southeast 
Asia, 
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GVC ONLY MAKES THE BEST MODEMS 


MINIMODEM 

* Bell 103/212A, CCITT V.22/22bis 
300/1200/2400 bps data transmission 

(Model MM-24) 

* Bell 103/212A, CCITT V.21/22 
300/1200 bps data transmission 

(Model MM-12) 

* Package including modem holder 
and carrying pouch 




SM-24M 2400 bps Modem with MNP Class 5 

* Bell 103/212A. CCITT V.22/22bis 

* 300/1200/2400 bps 

* MNP error correction Class 5 


SM-96M+ 9600 bps V.32 Modem 

* CCITT V.32/22bis/22. Bell 212A 

* 1200/2400/4800/9600 bps Full/Half 
Duplex operation 

* MNP error correction Class 6 

* Fully AT command set 
compatible 


IBM PS / 2. Zenith ond Toshiba are rgistered trademarks of International Business Machines Corp.. Zen.th Data Systems, and Toshiba Inc , respectively 


GVC MODEM SERIES 

SM-12 

BELL 103/212A 

300/1200 BPS EXTERNAL MODEM 

PS-12 

BELL 103/212A, CCITT V.21/22 

300/1200 BPSJNTERNAL MODEM 

FOR IBM PS/ZmODELS 50/60/80 

SM-12H 

BELL 103/212A 

300/1200 BPS INTERNAL MODEM 

PS-24 

BELL 103/212A CCITT V.22/22 BIS 

300/1200/2400 BPS INTERNAL MODEM 

FOR IBM PS/zbODELS 50/60/80 

SM-24 

BELL 103/212A. CCITT V.22&2 BIS 

300/1200/2400 BPS EXTERNAL MODEM 

SM-24Z 

BELL 103/212A, CCITT V.22/22 BIS 

300/1200/2400 BPS INTERNAL MODEM 

FOR ZENITH LAPTOP COMPUTERS 

SUPERSPORT AND TURBOSPORT 

SM-24H 

BELL 103(212A. CCITT V.22/22 BIS 

300/1200/2400 BPS INTERNAL MODEM 

SM-24T 

BELL 103/212A. CCITT V.22T22 BIS 

300/1200/2400 BPS INTERNAL MODEM 

FOR TOSHIBA LAPTOP COMPUTERS 

T1100 PLUS . T1200. T3100 AND T5100 



<svc 
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Q VC CORPORATION 

14F, 658, Tun Hwa S. Rd. ( 
Taipei, Taiwan, R.O.C. 
Tel: (02) 755-2226 
Fax: (02) 755-2413 
Telex: 13233 GVCCORP 


North America Office: 

41 Bergenline Ave. Westwood, NJ 07675 
Tel: (800) 243-6352, (201) 666-1443 
Fax: (201) 664-7736 
Sales Office: 

California. 

Tel: (408) 435-5076, Fax: (408) 435-5075 
Canada, 

Tel: (416) 738-9300, Fax: (416) 738-5563 
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Chien Hou believes quality control and 
R & D are basic to the company's pent 
success. The R & D effort is now concen¬ 
trating on a 19" CAD/CAM monitor in 
color and monochrome that should be ready 
by early 1989. 

For its display datas Chien Hou has by¬ 
passed developing a multi sync monitor, 
opting instead to offer a VGA Plus monitor 
that incorporates multi-sync resolution with 
the firm's DATAS VGA Plus Card. This 
allows the user to have VGA functions at a 
cost less than that of a multi-sync monitor. 

Chien Hou's CGA units will display 64 
colors beside green and amber. The EGA 
version's interfaced resolutions are640x200 
and 640x350, with a dot pitch of 0.31mm. 


Datacomp has twenty engineers for 
product R & D. The turn around time for 
customer-designed (or assisted) products 
averages four to eight weeks. The company 
also has its own designs and innovations. 
For example, it has managed to reduce the 
size of a standard IBM keyboard by over 
80%. Membrane keyboards have also been 
developed and will go into production this 
month. 


Only four years old. Datatronics Tech 
nology is already one of Taiwan's leading 
manufacturers of computer peripherals and 
data communications products. The company 
employees 80 staff, of whom 30 hold Masters 
and B.S. degrees in computer science and 
data communications. A factory twice the 
size of the company's present facility is 
now under construction. 

Datatronics is especially strong in modems, 
producing 250,000 annually. Most of Data¬ 
tronics modems are sold under the Discovery 
brandname, although the company welcomes 
private labels and customer designs. 

The autodial, autoanswer modems 
available from Datatronics are in a series 
of standalone, pocketsize and card version 
models, meeting Bell standards and CCITT 
recommendations for dial-up and leased-time 
operations in both synchronous and asyn¬ 
chronous modes, having been granted FCC 
regsitration and cortification, as well as 
PTT homologation in several other countries, 
the modems are permitted for direct con¬ 
nection on telephone lines and networks. 
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Besides modems, Datatronics also pro¬ 
duces pocket-sized acoustic couplers. The 
size of a cigarette package, these couplers 
are suitable for use with portable computers 
for data communication in hotel rooms or 
public telephone booths, where direct con¬ 
nection to the telephone line is not possible. 


Digitech Computer is also only four years 
old. It is part of the $300 million diversified 
Chia Ho group, whose activities include 
chemicals, textiles and financial services, 
as well as computer products. 

Digitech produces fax cards, handy 
scanners, terminals, emulation cards and 
printer converters. For example, the company's 
new Digilax CWS-I8GF is a personal computer- 
based, CCITT Group III compatible fax card. 
It consists of software, a special board and 
an auton box to be installed on IBM PC/XT 
or compatibles. It has passed FCC part 15 
and 68 testing and has been approved by 
Taiwan's PTT. 

Digifax's CSW-18GFis a powerful com¬ 
puterized faosimile system It supports high 
speed communication fax, image processing, 
data processing, file transfer and electronic 
mail box. Instant-timing multi-message and 
multi-address transmission allows a maximum 
of 16,000 messages to be stored and transmitted 
simultaneously. 


Godspeed — data missing/data to come. 

By comparison Goodway is one of the 
Taiwan industry’s older data communications 
equipment manufacturers. Established in 
1974 it has sales on the order of $6-8 million 
a year. 

The company's product range includes 
computer cable data switches. APP NET 
and plus (phone net compatible), SCSI 
terminators, and Apple Talk compatible for 
the last two years kits. 

User-friendly, reliable, competitively 
priced products are the keys the six-year 
old Guis’s success. This approach is reflected 
in the company's sales staff — mainly drawn 
from the computer science and business 
administration fields, most with MBA or MIS 
degrees from the U.S. This allows has sales 
staff to react quickly to the needs of the 
marketplace and feed that information 
intelligently to the company's R & D staff. 


Guis has two main product ranges. Th< 
first is telecommunications products includinj 
intelligent telex terminals, PCFax systems 
fax/scanner/copiers, plain paper fax machine 
and personal fax machines. The second lin 
involves such image processing equipment a 
desktop scanners for mid-range applications 
a flat bed, book-type professional scanneT 
and a Microsoft Window-based softwar 
package for image processing and editing 
Guis's intelligent telex (Telewriter 841 
incorporates the functions of telex, TUX 
DDD, word processor and electronic ma 
into a desktop unit. The WINNER Microsol 
Window-based package can support th 
image file formats of Windows Paint, Pain! 
brush and other popular graphics program* 
Scanned images may be merged with image 
in memory and freely mixed with text o 
the screen. 


GVC is one of Taiwan's more importan 
telecommunications and desk top publishing 
device manufacturers. Established in 1979 
the company has achieved strong growtl 
by concentrating on the development ani 
integrated design of original and state-of 
the-art computer peripherals. The company 
has 200 highly-trained technical staff, a 
well as advanced design, testing and produc 
tion equipment. 

GVC currently offers a line a Hayes 
compatible 1200 and 2400 baud modems ir 
external, stand-alone models, including ; 
pocket-size model, as well as internal plug 
in models, for both PC and PS/2 systems 
All are compatible with Bell and CC.IT1 
standards. It also has a new 9600 baud stand 
alone modem with V 32 compatibility ant 
the full Hayes-AT command set. 

In addition to modems, GVC has deve 
loped desktop publishing peripherals. Th< 
company's first entry is an optical mouse 
with a high resolution of 250 dots-per-inch 
By the end of this year, GVC will alsc 
introduce a handy scanner and a PostScrip 
Laser Printer controller. 

GVC is particularly interested in meeting 
the needs of OEM customers who need t( 
cut production costs to remain competitive 
GVC believes it is the best possible off-shon 
partner, for design as well as production 
especially for companies that need to com< 
out with innovative new products. 

It welcomes customer-designed products 
because its engineering team is experiencec 
with all phases of microcomputer R & D 
This gives it the flexibility to cope wit! 
design changes and engineering changes or 
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THE TATUNG FAMILY SOLUTION 


Quality/Reliability/Commitment 


Please Contact: 


HEAD OFFICE : 22 Chungshan N. Rd., Sec. 3, Taipei, ROC, Tel: 102} 592-5252, Tk; 11348 TATUNG, Fax: {02) 591-5185 
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United Km^lom 
Tel. (09 521 613111 
Tlx: 35292 
Fax (0952)615555 


TATUNG International 
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West Germans 
Tel 02104-30010 
Ux: 8589369 
Fax: 02104-300310 
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Tel: (0 3) 54 5-2969 
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Circle 419 on Reader Service Card 































































Taiwan R.O.C. Special Section 


the production line, preventing costly delays. 


Honotron is a peripherals manufacturer. 
This month, the company will announce a 
new Key-Mouse at the Comdex show. The 
Key-Mouse offers the advantage that it can 
be connected directly to the keyboard, 
without the need of any additional port. 
Honotron also offers computer keyboards 
for IBM PC/XT/AT and PS/2 and compatibles. 
These are of the membrane type and have 
a real two-step tactile feeling. 


Labway is just a year old, but already 
has sales pushing the million dollar mark. 
Its products include 5.25" external FDDs 
for the entire PS/2 family; mouses (two- 
button, Din connector) again for the whole 
PS/2 family; RAM cards for PS/2 model 50/ 
60, mouses (tree-button, BS-232 connector) 
for PC-XT and AT; NEAT Motherboards; 
and NEAT BIOS. 

Labway's external FDDs can read/write 
and format both 360kb and 1.2 mb; and 
require no expansion slots, interface card 
or power supply. The mouses offer high 
tracking speed; provide a test program and 
menu creater; and are 100% IBM mouse 
compatible. 


Lyi-Cheng Enterprise is a good example 
of the way Taiwan companies grow and 
adapt to changing market conditions, 
acquiring new skills and technology along 
the way. Founded in 1877, the company 
began as a producer of radios, TVs, and 
arcade game machines. 

Since then, Lyi-Cheng has grown 75-fold 
in terms of capital, built a new modern 
production facility and shifted to XT/AT 
(8088, 80286, 80386) personal computers 
and peripherals. Total production capacity 
now is 16,250 PCs a month. 


Maxas Industrial began operations two 
years ago as a sourcing agent for companies 
located in Singapore and the United States. 
Soon thereafter, the company moved into 
manufacturing itself. Today Maxan is an 
integrated company with the resources to 
engineer, manufacture and market technically 
advanced, high quality, electronic computer 
equipment. 

Maxan views its main strengths lie in 
strong P & D and manufacturing divisions. 
It focus is in data communications, but it 
also has experience designing other products 
for OEM clients. 

In product development the company is 
oriented towards non-systems hardware. It 
emphasizes data transmission and PC-related 
add-on products. It has in-house electronic 
circuit and mechanical design capability, 
as well as some ability in software and 
firmware development. 

On the manufacturing side Maxan's 
strengths include: manual assembly of elec¬ 
tronic board level and basic box products,- 
quality control and assurance; production 
process design and engineering; non- 
temperature cycling burn-in; functional 
testing and diagnostic tests,- and parts pro¬ 
curement. 

Products developed and carried by Maxan 
include dial-up 2400 BPS Hayes-compatible 
modems,- group 3 compatible 9600 BPS fax 
cards,- ethermax control cards IEEE 802.3 
compatible control cards for ethernet LAN, 
and IEEE 802.3 compatible ethernet local 
repeaters. 


Founded in 1981, RCS Technology Cor¬ 
poration is a well-estabished manufacturer 
and exporter of anti static, anti-radiation 
(VLF) products. It is a subsidiary of Taiwan's 
Daikyo Petrochemical Company. 

RCS Technology’s VDT filters eliminate 
glare and reflection; enhance picture contrast; 
block VLF radiation 98.9%; and dissipate 
static electricity 100%. The filters provide 
the highest resolution screen available, 
virtually and dust accumulation, are effective 
on both color and monochrome VDTs and 
are available for curved and flat monitors. 


Real Time Industrial's RTA-03E Mult 
RS-422 serial adapter (4 porte) is designee 
for IBM PC AT or compatible computers 
It offers an asynchronous communicatior 
protocol and can use an EIA 422 industria 
standard interface. The communicatior 
distance is up to 3000 feet, with a bauc 
rate of up to 58K BFS. 

Real Time's fax card is compatible witf 
PC/XT/AT/386 or PS/2 model 10. FCC 
approved, it is compatible with CCITT 
V.29 and V.27, TER, T4 and T30. 

Real Time also offers the RTX-02B B25_ 
plus card, a programmable input/outpu 
interface for PC/XT and PC/AT. It is suitable 
for design and experimentation. It contain 
96 1/0 lines; six independent 16 bit counters 
each with a count rate of up to 5 MHz,- anc 
two programmable interrupt chips. 
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This advertisement was designed using A CERFORM. 
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VCERFORM is an MS-Windows application. All the 
advantages you enjoy and rely on from Windows, like 
ease-of-use and excellent graphics, are at your fingertips 
when you use ACERFORM. With ACERFORM, lines 
can be as thin as a strand of hair or as thick as your 
pencil. For frame and text backgrounds you have 16 
patterns to choose from. 


Corporate logos and other images are easily loaded and 
sized. With SoftFont, character styles come in a wide 
variety of shapes and sizes — and the fonts you select 
are shown right on the screen, just as they appear on 
your printed form. 


Selectable line widths range from 0.5 cm to .01 cm. 


ACER FORM 


Actual loaded image. 


ACS FORM 

Loaded, resized image. 


ACERFORM offers a comprehensive toolbox with 12 
tools to aid you in drawing lines, loading and cropping 
images, and typing or loading text. There’s also a tool 
especially for block operations, such as saving a part 
of your form for loading into another form or uniformly 

editing parts of your form. 
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ACERFORM’s text editing 
feature allows you to utilize 
data from several sources. 
You can key in directly from 
your keyboard or load data 
stored in WordStar, 
dBase III Plus 
and Lotus 1-2-3. 


The ACERFORM Toolbox offers an 
nprecedent ed range of form tools. Circle 421 on Reader Service Card 


Worldwide inquiries , contact: 


The Third Wave 


Dept. K, 977 Min Sheng East Road, Taipei 10581, Taiwan. R.O.C. 
TEL:886-02-763-0052 TL.X:29335 TH1RDWVE FAX:886-02-76S-8767 


8. The finished form in Reduced 
View at 1:24:32 p.m. 


Create a professional form 


in less than 15 minutes!!! 

A 


CERFORM enables both mouse and keyboard users 
to develop a form efficiently without dealing with compli¬ 
cated screens and strange codes. The command menus 
and form tools complement one another to make form 
building a logical and simple process. 


ACERFORM supports most laser printers and is for use 
on IBM PC/XT/AT/386 & PS/2 compatible systems. 
Write us today for more details. 


USING ACERFORM YOU CAN: 

Merge data from external sources as you print. 


Easily draw lines and frames and place them 
on your form accurately. 


Load, place, crop and size images accurately. 


I See the actual form and all font typefaces and 
sizes on your screen as you work. 


Fill out the form partially, or not at all. 



For inquiries in the U.S. Contact: 


Vault Corporation 

CALL: 1(800)445-0193 
In CA: 1(800)821-8638 

Major credit cards accepted. 


IJS$299 

Suggested retail price. 


The Third Wave is a member of the ACER Group 


IBM. PC/XTAT and PS '2 are registered trademarks of International Business 1 
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Royal Information Electronics (TRL) 
has been making quality monitors for ten 
years. Emphasizing product quality and 
reliability, as well as after-sales support 
TRL has twenty quality control and quality 
assurance engineers in its 300-man workforce. 

The TRL monitor series features a 
streamlined, elegant design and offers complete 
[RM PC/XT/AT/PS2 compatibility. The 
enhanced high resolution, high contrast, 
dark tint, non glare screen gives sharper 
images. The tilt and swivel base allows easy 
adjustment, with readily accessible control 
switches. 


The Taipei Computer Association is one 
of the major driving forces behind Taiwan's 
emergence as a major player in the world 
information industry. Founded in 1974 with 
less than 30 members, today the association 
has more than 1700 members, including a 
number of major foreign companies. Corrently 
chaired by Stan C. j, Shih, president of 
Acer, the association's activities range from 
software development and market research 
to anti - counterfeiting and international 
cooperation. 

Part of the associations mandate is to 
expand worldwide recognition of the Taiwan 
information industry. This involves both 
encouraging foreign firms to locate offices 
and production facilities on the island; and 
helping gain approval for Taiwan-made 
products. 

In order to encourage foreign investors, 
the association actively works with the 
ROC government and the Institute for the 
Information Industry to improve the overall 
investment environment. It also helps foreign 
firms identify local product-makers for 
sourcing. 

The association sponsors two trade shows 
annually Each June it organizes Computer 
Taipei, the largest computer products show 
in Taiwan. This year the show was attended 
by 4.000 foreign buyers and logged more 
than £7.2 million in sales. 

In April the association stages Softex 
Taipei as a venue for software developers 
and buyers. The show includes seminars and 
displays of the latest software designs. 

The association has been a major force 
in Taiwan's anti-counterfeiting effort. Re¬ 
cognizing the cultural aspects of the problem 
where imitation traditionally has been 
regarded as a form of preise — the association 
has sought to raise public awareness of the 
importance of intellectual property rights. 


Taiwan First Line Computer & Cable 
Corporation is another comparatively young 
company. With an up-to-date, fully integrated 
production facility and a corporate culture 
emphasizing quality control, the company 
seeks to offer customers better quality at 
competitive prices, with on-time delivery. 
Founded in 1985,. it now has sales in the 
$4 million range, from cables, data switch- 
boxes, gender changers and similar products. 

Specific products include PS/2 serial 
cables; Appletalk/Maclntosh cables, phonenet; 
Appletalk adapter bits; and SCSI terminators. 


Tatung is not only Taiwan's oldest elec 
tronics and computer company, it is also 
the biggest, with a true worldwide capability. 
It operates under its own brandname as well 
as on an OEM or subcontract manufacturing 
basis. Total sales, including home applicants 
and industrial equipment, came to $1.4 
billion in 1987, 

Tatung's product range is enormous, by 
Taiwan standards. For example, it produces 
8088/8086, 80286 and 80386 based micro¬ 
computers and workstations; as well as disk 
control, graphic control, memory expansion 
and LAN add-on cards. In terminals, Tatung 
makes ANSI, ASCII, and ANSI/ASCI1/PC 
terminal emulations; VT-220, DC-200, ADM 
SA/31, and Wyse 50/60 emulations. 

In monitors Tatung produces monochrome 
(MDA, MCA and MCGA compatible), 
color (CGA, EGA and PGA compatible) and 
plasma display units. It manufactures dot 
matrix printers; as well as engines and 
controllers for laser beam printers, Tatung 
also manufactures FDDs, HDDs, keyboards 
and mouses, power supply units (linear and 
switching mode), CRTs and telecommuni¬ 
cations equipment. 

Looking ahead, Tatung is working toward 
more high end systems products. It seeks 
further integration of Tatung's system design 
and ASIC design technology. It wants con¬ 
tinued broadening of CAD/CAM applications 
and an increase in productivity and quality 
in design, engineering and manufacturing 
electromechamcs. It aims at the further 
integration of computer and communications 
technology, as welt as increased application 
of surface mounting technology. 


Founded in 3 983, Team Technology 
helped pioneer the U S, market for Taiwan 
high tech products, introducing its modems 
at the 1984 Comdex show. The response 
from this initial foray was so overwhelmingly 
positive the company immediately drew up 
a world marketing plan. In subsequent years 
Team modems were subjected to extensive 
product testing all over the world. Current 
production is 10,000 units a month. 

In Team s product range are 2400 and 
9600 BPS with MNP protocol modems. The 
"Micro !200 Jl is a specially designed pocket 
modem without battery or AC adaptor 
required. Its size is only 2cm x 7cm x 1 Icm. 
All Team modems are provided with Rail 
and CCITT protocols and are Hayes 
command compatible. 

Quality control is taken seriously by 
Tean. From IQC, ICT (in aircuit, text with 
1 IP-3065), burn in test (48-hours), function 
test, AQL test to QA test, every step is 
performed thoroughly, the company has nc 
minimum orders and welcomes private label 
and custom-designed orders. 

Sixteen of Team s 65 staff arc in R&D 
Products under development include a PS/2 
modem (2400 RPS) to be announced thh 
month; a V,32 modem including V.2I tc 
V .32 and Pel! 103/212A, which will be 
announced in early 1988, and a LAN card 
a Team net/Ethernet interface card available 
next month, which will be able to rur 
directly Novell's Netware/86, /286 or EL* 
by selecting the NE100G software driver 


A subsidiary of Acer, one of Taiwan' 
largest and best known computer anc 
peripheral manufacturers, the Third Wavi 
Publishing Corporation is the island s bigges 
software, peripheral and publications com 
pany. Sales last year were $5.8 million ant 
should exceed $10 million this year. 

Third Wave's product line-up include 
the Generation Adaption Products (GAP 
series of peripherals, designed to providi 
the computer user with the means to bridgi 
the technology gap between differen 
technology systems — for example in systen 
upgrades and the transport of data hetweei 
incompatible systems. Initial products oi 
the market are a line of external drive 
consisting of six models covering all majn 
types of PS/2, PC, laptops, portables ant 
Commodore applications, for both 3.5" an< 
5,25" floppy disk media. 

The automation industry represents th> 
next area where computer technology find 
increasing applications Third Wave has it 
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MIKRQMERIOY 
<90} 550-155 


U. $. A. 

PDM 

(713) 488-8830 
MicroAge 
(206) 746-8045 
SYSCOM 
(516) 765-0570 

CANADA 

SUDGETRGN INC, 
(416) 673-7800 

NORWAY 

PROFESSIONAL 
SYSTEM A/S 
(02} 253350 

BENELUX 

COMPUDATA BV 
(0) 73-422045 

ITALY 

DATATEC 
(06) 8321-213 

W. 6. 

RVS 

(089) 35-10-071 


SmarTEAM The Smart Choice 


ICELAND 

TAEKNIVAL 
(1) 68 16 65 


SmarTEAM 2400 

* Bell 103/212A, CCITT V.22/22 bis 

* Auto dial, auto answer, auto speed selection 

* ASYN/SYN operation 

* Fully compatible with Hayes, 


SmarTEAM 2400 mnp 

’ Sophisticated error checking and error 
correcting 

* Provided MNP mode and NGN-MNP mode, 

* Compatible with Hayes AT command, 

* ASYN/SYN operation 


SmarTEAM 9600 plus 

* Utilizes the latest MNP class 6 to give error free 
data transfer. 

* Cheaper telephone bills with the MNP data 
compression provides throughput of up to 
19200 bps with 9600 bps link 

‘ Battery-backed CMOS RAM -preserves pon- 
figuration against power failures for up to 30 
days. 

* Communicates with any MNP or NON-MNP 
modem which supporting Bell 103/212A, 
CCITT V\22/22bis/V.27/V.29 modulation 
standards. 


MNP is trade mark at Ml CROC OM Inc HAYES IS trade mark o! Hay es MiLiocomputer Product, Inc 


SmarTeam 


SWEDEN 

DATADRAGET 
(08) 286 262 

GREECE 

SMM.ABEE 
(01) 9715007 

SINGAPORE 

PET 

292-9155 


SAUDIARABI 

AL-JASStM 
(3) 832-2148 

PHILLIPINE 

RANK 

(2) 40-2391 


TEAM TECHNOLOGY INC. 

10 FI , No 270. Nanking t Rd , 

Sec. 3, Taipei, Taiwan, RO.C. 

TeT (G2]741-4270 [5 Lines) 

Fax: 886-2-7712905 
Telex 19725 TEAMTECH 


U.S.A. SALES AND SERVICE CENTER 
SmarTEAM INC. 

19205 Parthenia St.. Suite # j. Northridge. Ca. 91324 
Tel- [518)686-9726 Service No: [818)886-9-729 
Fax: (818)886-6731 


NEW PRODUCTS: 

ETHERNET LAN CARD 
(10M) 

V.32 MODEM 


SEE US AT 
COMDEX/FALL '88 
BOOTH #3036 
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Keyless Data Collection Series to facilitate 
the processing of information at all levels 
of computerization. The series provides the 
user with a time-saving and cost-effective 
method of data input in a manner that is 
virtually error free. The company's bar-code 
reader liner under this series presently 
consists of four models: a keyboard emulator, 
an RS232/422 interface reader, a portable, 
hand-held reader and an on-line reader 
expendable to a 128-unit network. 

Most recently, Third Wave released 
ACERFORM, a desktop form-composition 
software using the Microsoft Windows 


format. Feature for feature, it offers the 
best software of its kind in the market, but 
is remarkably easy to learn and convenient 
to use. 


Founded in 1984, within a year Ostempor 
Electric's name appeared in Byte in connec¬ 
tion with Taiwan computer manufacturing. 
Ostempor's president and chief engineer, 
Johnny Chen, takes credit for creating the first 
legal IBM PC-AT compatible computer in 
Taiwan. 


Since the Ostempor has gone on to other 
achievements. In 1986 it produced a 12 MH 2 
AT-compatible motherboard with built in I/C 
ports (Model 2000 A/B), anticipating the IBN/ 
PS/2 system. In 1987 Ostempor introduced i 

16 MHz AT-compatible all-functior 
motherboard. 

This year Ostempor's successes have in 
eluded its model 5000X cabinet. This sleet 
slim, newly designed cabinet is only 37.5 > 
11.5 x 9 cm. The 5000X can be fitted witl 
one 5.25" and three 3.5" drives, for a tota 
of four. It is also fitted with six horizontal ex 
pansion slots. Users will especially appreciat 
the triangular front panel, which is incline< 
for easy viewing. 

Four year-old P & C Shiten Enterprise con 
centratcs on computer R & D and manufac 
turing, while sister company, Paoku P & C 
focuses on marketing and sales. Together th< 
two are pushing toward a $21 million turnove 
this year. 

P & C Shiten is currently active in IBM 
compatible PC/XT/AT computers an< 
peripherals as well as laptop computers witl 
a CCA function. By the end of the year the] 
will also be producing laptops with EGA an< 
VGA functions. 

Paoku is the exclusive distributor for i 
number of European companies, including 
Svenska Micro Data of Sweden,- Erni-Comprc 
and Panatronic Fareast of Switzerland; C. S 
E. D. of Belgium, ACM World Trade Cente 
of Holland; I. E. E. E. of France,- and Edicon 
suit SRL and Comprel of Italy. 

Together the two companies also suppl; 
a number of major information industr 
giants, such as Mataushita. 


MODEM 


BELL 103/212A 


CCITT V21 / V22 / V23 / V22 bis 


1200. 2400. 9600 BPS 


AUTO-CHAL, AUTO ANSWER 


HAYES™ COMPATIBLE 


MNP ERROR CORRECTION 


FCC & PTT APPROVAL 



DAIAWROnUCS 


Datatronics Technology, Inc 

172 Nan-King E. Rd.. Sec. 5. Taipei 10572, Taiwan. 
Phone (02) 762-3202 (3 Lines). (02) 768-6262 (3 Lines) 
Telex 28440 DTXMODEM Fax 886-2-764 0614 


In U.S.A. pleas© contact; 
Sunhlll Inc TEL:(206)-575-4131 



•Discovery 2400P Pori Modem™ 
(Pocket-Size Portable Modem) 



•Discovery 2400C Modem 
Dial-Up/Leased-Llne/Sync/Asyn 



•Discovery 2100 Acoustic Coupler 
(Pocket-Size Acoustic Cup Set) 



•Discovery 2400HK Modem 
Dial - U p/Leased-Line/Asyn 


332 BYTE- NOVEMBER 1988 


Circle 402 on Reader Service Card 

































Circle 410 on Reader Service Card 




IBM PM MODtL-M AND At ASE REGISTERED TRADEMARKS 
OF THE INTERNATIONAL IU9NB MACHINES CORPOILATION 


SEE US AT COMDEX SHOW 
BOOTH NO.S7I (WEST HALL) 


IBM PS/2 Model 30 Compatible 


We Are Offering Full Range PCs 

_ With Better Quality, Service, And*.. 

E) * ' ! I of course The Better “Price" 

i ji I 




1 1-t^H j 



LY1-CHENG ENTERPRISE CO., LTD. 

NO. lb 0. CHUN-YOUNG RD., NAMCANG. TAIPEI. TAIWAN, R.O.C 
TLX: \UU LYKMENG FAX: B8&.2-7R2I8 15 TEL m-Lnhmi 


15" BIG MONITOR, WITH BIG CHARACTER 
CLEAR AND STEADY FOR 
EYE PROTECTION 



• 14" 19" COLOR 



(CGA, EGA, PLUS. VGA. MULTISYNC) 

• 14" MONO 
(SINGLE, DUAL, VGA) 

• 15" MONO 

(SINGLE, DUAL. VGA. MULTISYNC) 

• 19" MONO 
(SINGLE, DUAL, VGA, 

MULTISYNC) 




14" COLOR VGA MONITOR 
AND VGA PLUS MONITOR 
(HOR: 31.5K /35.2K) 


15" MONO VGA 
OVEN SCAN 



CHIEN HOU ELECTRONICS CO., LTD. 

172-1 CHUNG CHENG RD. P TA YA HSIANG 4281C TAICHUNG HS1EN, TAIWAN, R.O.C. 
TELi(045)672770-9 FAX:(045)672700 TELEX:51149 CHIENHOU 

TAIPEI OFFICE/ TEL:(02)7252981-2 FAX:(02>7251993 
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SMAKT-CABLEMAN® 



m APPLETALK/MACINTOSH NETWORK HARDWARE 
FIGURE (1) APPLETALK AOAPTER KIT 
KS-A-OOI APPLETALK ADAPTER FOR MACINTOSH 
KS-A-001P APPLETALK ADAPTER FOR MACINTOSH 
PLUS 

PATENT IN TAIWAN 

FIGURE (2) A (3) PMONENET* KIT 

KS-A-002 PHONENET KIT FOR MACINTOSH 
KS-A-003 PHONENET KIT FOR MACINTOSH PLUS 
PATENT IN TAIWAN 

FIGURE (4) SCSI® TERMINATERS 

KS-S-004 MALE TERMINATER FOR MACINTOSH 
NETWORK 

KS-S-005 MALE TO FEMALE TERMINATER FOR MACIN¬ 
TOSH NETWORK 
PATENT IN TAIWAN 

FIGURE (S) SCSI® CABLES 

EXTENSION CABLE, HARD DISC CONTROL CABLE,- 
FLOOY DISC CONTROL CABLE, INTERFACE DATA CABLE 
-ETC. 


PS/2 KEYBOARD ADAPTER KIT 
FIGURE (6) PS/2 KEYBOARD ADAPTER KIT 

KS-l-005 PS/2 KEYBOARD ADAPTER FOR PC AT/XT 
KEYBOARD TO FULLY COMPATIBLE WITH 
PS/2 SERIES 
PATENT IN TAIWAN 

OUR INTEGRATED PRODUCTION FACILITY AND 
STRONGLY QC PROCESS, TO OFFER "ZERO DEFECT “ 
"ON TIME DELIVERY" AND "REASONABLE PRICE", ON 
FULLY PRODUCT RANGES - CABLES, GENDER 
CHANGERS, DATA SWITCHBOXES. - ETC. PLEASE 
CONTACT US FOR DETAIL. 

AGENT WANTED 



TFL GROUP LEADER: 

TAIWAN FIRST LINE COMPUTER & CABLE CORP. 

P.O. BOX 12472 TAIPEI, TAIWAN, R.O.C 

FAX: 8B6-2-S910004 (REP), 896-2-5942209 (REP) 

TELEX: 29393 TFLKSLEE TEL: 886-2-S925192 (REP) 

PHONENET * SCSI*. -• -* ARE REGISTRATED MARKS OF TFL GROUP 


PC AT/XT « PSPAK AEGIS nu TED u IMS Of iUt 

APPLET ALP. tMCLMTOSH AMD MACINTOSH PLUS AMP AEGIS TTWJFD MAMHS OP APPIS COMFVTCA MC 




US$1,195 4 functions in 1 unit 


You surely have a dream to hold every single 
message around the world to catch up with this 
high-tech era. In order to get closer to your triends, 
clients, and lover, you must own her— 

GUIS Personal Fax: 

She never strikes, never stops. 

She never sleeps, never spys. 

She performs as: 

COTTG3/G2.9600bps.: Auto Fallback 
Hand free speed dialing for easily sending 
Auto redial for efficiency increasing 
32 one-touch dialing for friendly using 
Auto power off for cost saving 
Normal/Fine mode for best quality 
Text/Halftone to secure the colorful result 
LCD tor clear display of all essentia/ information. 

She is your secretary to auto answer your incom¬ 
ing fax and telephone call. 

She is a recorder to record messages, when you 
are away. 

She is a voice-reminder to leave message to your 
partners and colleagues. 

And she is so fantastic, considerate and lovely 
that you can 7 miss her. 


GUIS 

A Little Giant in Telecommunications 



Glorious Union Information Systems Inc. 

14th FL ( 207 Tun-Hwa N. Rd., Taipei, Taiwan, R.O.C. 
TEL: 2-7171740, 2-7153356 TLX: 22651 GUIS 
FAX: 2-7134572 
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LT3200 

High Speed 

High Performance Laptop 


80286 6/12MHz Clock 
1.44 MB 3 ~y - Floppy Drive 
40 MB Hard disk 

640x400 high resolution Plasma Display 


®C«nDCM/Fall'88 

Booth Mo: R8028, 8231 
R8030, 8229 


PAOKU P&C CO., LTD. 

P&C SHITEN ENTERPRISE CO., LTD. 


HEAD OFFICE 

12F-10 NO 100. ROOSEVELT RD . SEC 3. 
TAIPEI TAIWAN. R. O. C. 

EXPORTER PAOKU P&C. CO.. LTD 
FACTORY P&C SHITEN ENTERPRISE CO . LTD 


TEL (02) 395-1400 
TELEX 19206 PCSHITEN 
FAX 886-2-3512073 
P. O BOX 30-291 TAIPEI 


CSC COMPUTER SYSTEMS CORP. 


240 JAMES ST BENSENVILLE IL 60106 
TEL (312)766-5770 FAX (312)766-5812 
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UNIQUE DESIGN - 
MODEL 5000X CABINET 

* SMALL & SLIM - 37.5Wxl 1.5Hx42.0D CM 
Front Pannel - Only 9 CM high 

♦Can fit XT.286.386 & PS-II MOTHERBOARD 
Also inch 6 horizontal slots. 

♦ DRIVE SPACE - 4 drives can be Fitted, including 
2 types of drives 5-1/4” & 3-1/2” 

OPERATING PANNEL — Triangle-Solid 

& Inclined-plane 

SCREEN WINDOW — show speed, 
time & 3 lamps for power, turbo, 

HDD, ctil. by 4 buttons. See us at: 

ALL-IN-ONE- 

Mother Board: 5000X 
CPU: 80286 
Speed: 6/12/16 MHz 
Video: VEGA, 

MCGA compatible 
I/O Port: 2 SER/1 PAR. 

Memory: 512KB to 4MB 
and 3 MODES EMS. 

FDD CTRL: 360Kto 1.44MB 


Las Vegas 
November 14-18 
Booth: C928 


DISTRIBUTORS & DEALERS WELCOME aZx Zlltl 


OBTEMPOR 


OSTEMPOR INTERNATIONAL INC 


CABINET & MAINBOARD INQUIRIES WELCOMED! 


No. 5, Alley 7, Lane 12, 
Sec. 3, Pa Teh Road, 
Taipei, Taiwan, R.O.C. 
Tel: (02)741-1462 
FAX: 886-2-7765140 
TLX: 14507 OSTEMPOR 


U.S.A. Service Center: 
8820 28th S. W. Seattle 
WA 98126 U.S.A. 

Tel: (206) 878-1683 
Fax: (206) 824-9847 
Manufacturer 
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We invite you to visit us at this year's fall Comdex show at booth R8024. 






,1- A 


CWS ISGF 


nu.iscAN 


[JS 211 ) 


■GRAPHIC FUNG DON 
'BROADCAST 


D3GI-AIJTON 


VIEW, CUT. MERGE. TEXT ADD. ERASER 
(MMEPIA TE/SCH£DUltoG MUt. Tt-FlLE $ MUL Tl-ADDRESS 
TRANSMISSION 

1 TIME DELAY SEND 

■PC AUTOMA TIC POvVffl ON&FF 

■PHONE BOOKS X PHONES BOOKS STORE 16.000 CUSTOMER 5 INFORM* TtQN 

& TRANSMUTED BY BROADCAST MODE 
■FILE CONVERT ASCII WORDSTAR. DR HALO, PAINTBRUSH. GEM 

■AUTO CONVERSION FROM TEXT TO IMAGE WHEN TRANSMITTING 
'SCANNER SUPPQR T HANDY SCANNER & CANON IX MX IP MICROTEK DESK - TOP 

scanner 

'PRIN TER SUPPORT DOT MA TRIX. L ASER (HP). INKJE T PRINTER 

■FUNCTION CALL SUPPORT 
’MODEM SOFTWARE SUPPORT 

DfOSCAN OS-105 

'SCANNING WIDTH 105 MM{4 INCH'I 
■ GRA Y SCALS BW AND 16 QUASI- TONES 

SOFTWARE DSGIF.AX. DR HAL O DPE 

'RESOL U TlON POO OPifB DQTSlMM} 
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For more information, please contact us: 

C\ si DIGITECH COMPUTER CO. 


CH 


LTD 


3Fl NO 2 HSIN SHENG £ RD SEC 2 TAlPEi. lOSsS TAIWAN R 
TEL 086-2321TQ01 FAX 836-2 3943680 TLX 23086 D3GITEC 


Maxan specializes in the design and manufacture of data communications products in¬ 
cluding a complete line of 2400 bps modems, ethernet LAN products and PC fax cards. 
If you’re a distributor searching for satisfaction, contact Maxan. Suite 401, No. 333, Fu 
Hsing N. Rd., Taipei, Taiwan, R.O.C. FAX: 886-2-717-2401 TLX: 10619 MAXANIND 


2400E 


HS AA CD OH RD SD TR MR 


DATA COMMUNICATIONS 

BY 

MAXAN 


THE WAY TO BE 

IN TOUCH 
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app-net ■ ^ 

GD-095 S.C.S I Terminator 

GD-093 APP-NET (PHONE-NET Compatible) 

GD-096 NET-TALK KITS (APPLE Local Talk Compatible Kits) 
Also, We offer foil range of computer cable and data switch. 

GOOD WAY INDUSTRIAL CO*, LTD, 

OFFICE: F ACTOR V- 

p Q. SOX 91 -202 TAIPEI MO. 14 -1 DAH H ER LANE 2 

TEL: [02*5017197-8, 505528 5 SHI TWEN DISTRICT 
CABLE: SUWORS TAIPEI TAICHUNG. TAIWAN 
TELEX: 12445 SUWGRS TEL: (04j2S5f192-3 * 2551220 
FAX: 036-2-5056377 



Distributor Welcome 


98.9% RaiaHoo and 199% Static 
Free Working Environment 


RCS 581 VDT Filter 

*98.9% radiation and 100% 
static Tree level. 

* Eliminates glare and reflection. 
RCS 582 Anti-Static 

Computer Cover 
fjj 'Made of conductive. Fibers 
prevents charge collection and 
| provides full static shield. 

I ‘Prolongs the computer's life 
two limes. 

RCS 533 Arrti-Stdtic 

Keyboard Sh.p 

'Made of highly conductive 
fibers. 

'Includes a 3-meter grounding 
cord 

Doubles computer's lifespan. 

RCS 587 Anti-Radiation 
Operator Apron 
RCS 588 Antistatic Car Seat 
Cover 

RCS 590 Antistatic Fabric 
RCS 593 Antistatic Steering 
Wheel Cover 


RCS^SS3 


RCS 


RCS TECHNOLOGY CORPORA 

12F., No. 148, Sung Chiang Rd., Taipei, Taiwan. 
R O C, Tel: 886-2-5512614 (Rep) 

Telex 28902 RCSTEC Fax: 886-2-5363696 


Patents: U S A., R O C. 

Patents pending: EEC, Japan, Korea. 
See us at 

CD CQffiMMM/hill '88 

November 14 -IS, 198 S 

Bally's Las Vegas 
Las Vegas, Nevada 

Booth: B519 
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MEC-1 

Memory 

Expansion 

Card 

*2Mb on board 


EFDD-2 

5 + 2S" External FDD 

'Read/write T format both 360kb and 
1.2mb diskette 

* No expansion slots, interface card 
and power supply required 
‘For entire PS/2 family 

LM-2 


"Reserve sockets for 1M x 1 OR 
44256 RAM 
"For Model 50/60 

See us at Comdex Fall 

®€OmDCH/Fall '88 

Booth S9118 


Mouse 

*High 1 racking speed 1048mm/sec 
* Alps Micro-switch, two-button, DJN 
connector 

'Resolution: 200 DPI 
"Fully compatible with IBM and 
Microsoft PS/2 Mouse 


LAiWAY 

LABWAY COMPUTER CO.. LTD. 

2F. NO. 74. NANKING E. HD. SBC. S 
TAIPEI, TAIWAN. ROD. 

TEL:(Q2f7G20980 (REP) FAX .606-2-7692971 



tSW. PS/S. Microsoft are negisfened rrademarltg of tfw owners 



ROYAL 

TREATMENT FOR 

DATA IMAGING 
Interface a Hi-Res 
TRL Monitor 

74" MONOCHROME MONITORS 

1-1418 Single 
T-1428 Dual 
T-1429 29KHz 
T-1438 Multisync 
T-1448 VGA 

74" COLOR MONITORS 

CT-1456 EGA 
CM 458 Multisync 
CT-1468 VGA 

19" MONO MULTISYNC 
MONITORS 

CM 918 1024x768 
CT-1928 1280x1024 

79" COLOR MULTISYNC 
MONITORS 

CT-1958 1024x768 
CT-1968 1280x1024 


ROYAL INFORMATION ELECTRONICS CO., LTD. 

7F-1, No. 63, Sec. 2, Chang An E. Rd., Taipei, Taiwan, R.O.C. 
Tel: 2-5065646 Fax: 2-5065626 Telex: 27974 ROYAIX 


Circle 409 on Reader Service Card 


Circle 415 on Reader Service Card NOVEMBER 1988 * BYTE 337 











































Taiwan R.O.C. Special Section 



Circle 401 on Reader Service Card 

§1 ^ ^ ft *a? V 


* Plug compatible with IBM PC/XT/AT & PS/2 

* Meets DIN low profile standards 

* More compact design 

* M-key rollover & auto*repeat 

* Nonerasable printing performance on key caps 
by using new Sublimation technology. 

‘ Completely water* dust-proof 
4 Adjustable angle feet ensure proper tilt from 
7 to 14,5 degree, 

DFK-555 105-keys for Macintosh is available 

IBM PC/Kt/.M PS/2, Mocinio5.il are registered irpdemprii 0 f ibeir owners A* 1 ®® 


DATACOMP 

DATACOMP ELECTRONICS CO., LTD. 

3F-Z N0.598 MING-SHENG E. HOAD. TAIPEI TAIWAN ROC. 
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REKURSIV: An 

Object-Oriented 

CPU 

The linn Rekursiv is a new microprocessor 
designed to run object-oriented languages 

Dick Pountain 


inn Products, a hi-fi firm based in the electron¬ 
ics manufacturing belt that surrounds Glasgow, 
Scotland, has a worldwide reputation in the 
audio marketplace. In the early 1970s, Linn 
was one of the first firms to spot the market for 
uncompromising audiophile sound equipment, and the Linn 
Sondek is still regarded by its many fans as the finest record 
turntable ever made, 

A Linn subsidiary, Linn Smart Computing, recently an¬ 
nounced the Rekursiv, an innovative new computer architec¬ 
ture designed around principles of object-oriented program¬ 
ming. How Linn came to design a new microprocessor is an 
interesting story in itself. 

Something Better 

Linn’s founder, Ivor Tiefenbrun, is a strong believer in comput¬ 
erization, which, until now, the firm had implemented with a 
series of minicomputers. Starting with PDP-1 Is in the 1970s, 
Linn now employs two DEC VAX-1 l/750s, two 11 /780s, and a 
host of assorted micros. These machines are used for account¬ 
ing, stock control, word processing, and the other typical busi¬ 
ness-administration tasks, together with a limited amount of 
production control over the cranes and conveyor belts. As a man 
noted both for technophilia and iconoclasm, Tiefenbrun soon 
became deeply dissatisfied with the software available for these 
machines and, in particular, with the lack of functional inte¬ 
gration and ability to be modified. 

By the early 1980s, Tiefenbrun"s surveys of current computer 
research trends had convinced him that an object-oriented pro¬ 
gramming system would allow Linn to integrate all the fac¬ 
tory’s functions with flexibility. Since few, if any, such sys¬ 
tems were commercially available, and since Glasgow is sur¬ 
rounded by some of Britain’s finest university computer science 
departments, Tiefenbrun decided to have such a system designed. 

In 1981, programmers and a compiler writer were hired, a 
Glasgow computer science lecturer was taken on as a consul¬ 
tant, and a language system called LINGO, with many of the 


features of Smalltalk, was written. However, the performance 
of LINGO on the VAX proved to be far from adequate for the 
task of automating a whole factory. Instead of giving up or go¬ 
ing in for a long cycle of software optimization, Tiefenbrun 
characteristically decided to finance the development of a new 
processor architecture optimized to run object-oriented lan¬ 
guages orders of magnitude faster than conventional hardware 
can. Thus was born the Rekursiv project. (Tiefenbrun seems to 
be inordinately fond of the letter K\ Linn has hi-fi products 
called Sondek, Basik, Ittok, and Asak.) 

In 1984, Linn Smart Computing Ltd. was set up and Dr. Da¬ 
vid Harland joined as technical director, a job he combines 
with being visiting professor of computer architectures at the 
University of Strathclyde. He and his team have designed a 
chip set with which to implement a persistent-store, object-ori¬ 
ented processor. 

Object-Oriented Programming 

An object-oriented programming system is one where pro¬ 
grams are executed by sending messages to packages of data 
called objects. Each type or class of object has a set of opera¬ 
tions that may be performed on its members, and you can apply 
these operations only by sending a message. The internal struc¬ 
ture of an object is hidden from the programmer, who must ma¬ 
nipulate it only with the allowed operations. 

This type of system provides a high degree of security and 
modularity as application programs are isolated from the im¬ 
plementation details of the objects and their operations. Pro¬ 
gram modifications are very localized and, hence, easy to per¬ 
form and more likely to be correct. The best known example of 
such a system is Smalltalk-80 (see “Smalltalk/V Release 1.2” 
by Mat Davis, June 1987 BYTE, and the section on object-ori¬ 
ented languages in the August 1986 BYTE). 

An added attraction of the object-oriented style of program¬ 
ming is that you can make program objects correspond to ob¬ 
jects in the real world in a more concrete way than do the vari- 

continued 
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ables and procedures of a conventional programming language 
like C or Pascal* The data contained in an object can represent 
its attributes (e*g,> size, color, and age) while the allowed oper¬ 
ations represent its behavior* You can alter the program's be¬ 
havior by sending it messages* Object-oriented languages are a 
natural for writing simulations of all kinds* 

A very prominent property of real-world objects is that they 

I magine 

a world where people are flown 
to the moon to sleep every night 
and then flown back 
the next morning to work; 
that's how incongruous 
explicit I/O is in an object-oriented 
program universe. 


persist ; that is, they tend not to disappear without good reason 
(with odd exceptions like car keys and left socks). In most com¬ 
puter systems this is not the case* When you switch off the 
power, everything contained in the computer's RAM disap¬ 
pears. Program variables are more volatile still* They will dis¬ 
appear when you terminate the program to run another one, or 
even (in the case of local variables) when a procedure within the 
program terminates. 

The only way to preserve information from one session to 
another is to write it onto a permanent storage device of some 
sort, usually a floppy disk* However, the information always 
has to be translated into a different format to be stored, and the 
actual acts of storage and retrieval involve special I/O opera¬ 
tions* These functions are invariably complicated and have dif¬ 
ferent semantics from storage operations within a program such 
as assignment to a variable. 

Persistent programming is a research avenue being explored 
at several universities, including Glasgow. In a persistent pro¬ 
gramming environment, the concept of I/O is abandoned alto¬ 
gether, and the values of program entities are preserved from 
one invocation of a program to the next until you explicitly de¬ 
allocate them. There is no distinction between long-term data 
and short-term data, and the same operations are used for both. 
No separate filing system is needed, since ordinary program 
entities such as arrays and lists can serve for long-term storage. 

In terms of implementation, though, you need to underlie the 
persistence with some kind of disk-based virtual memory that 
is automatic and transparent to the programmer. In a normal 
programming environment, to store the value of a variable on 
disk, you would have to create a file, open it, copy the value of 
the variable into the file, close the file, and so on. In a persis¬ 
tent programming environment, variable values still get written 
to disk, but you won’t know when, you don't need to explicitly 
request them, and the format of the data doesn’t need to be ex¬ 
plicitly altered to do so. 


Persistence and object orientation are natural partners, be¬ 
cause if your program is a simulation built from objects, then 
you might expect these objects to live for as long as their real- 
world counterparts* Imagine a world where people are flown to 
the moon to sleep every night and then flown back the next 
morning to work; that’s how incongruous explicit I/O is in an 
object-oriented program universe* 

The sort of data-processing system Linn hopes to build is one 
where every object in the factory has an equivalent object in the 
computer system* When workers build a product, say a turn¬ 
table, the product gets allocated its own object. This object 
simulates the product, reflecting its progress through the pro¬ 
duction process. The object accumulates information as the 
product goes through testing and quality control, even to after¬ 
sales, where the object can contain the service records. The Re- 
kursiv processor is designed to support this model of comput¬ 
ing in hardware. 

The Rekursiv Architecture 

To say that the Rekursiv departs from the mainstream of cur¬ 
rent processor design would be a gross understatement. Re¬ 
duced-instruction-set-computer technology has become the 
new orthodoxy in high-performance processor design, and Re¬ 
kursiv is not a RISC, Instead, it supports microcodable, ultra- 
high-level instruction sets and could be better described as a 
WISC (writable-instruction-set computer; see “The WISC 
Concept” by Phil Koopman, April 1987 BYTE). 

Professor Harland’s prime concern is with bridging the “se¬ 
mantic gap” between the operations required in a high-level 
language to simulate real-world activities, and the operations 
that a digital computer can handle. RISC designs actually in¬ 
crease the semantic gap (by having only simple instructions) for 
the sake of higher throughput, the idea being that you employ 
the extra performance to close the gap in software* 

Rekursiv takes the opposite tack and allows you to design 
very high-level instructions. The very name Rekursiv suggests 
that machine instructions can be made arbitrarily complex, in¬ 
cluding recursive calls and even calls to other programs; for 
example, a tree-walking routine can be micrecoded as a single 
instruction. 

The Rekursiv achieves high performance by having multiple 
internal memory buses so that many operations can occur in 
parallel, instead of a highly optimize*! serial instruction pipe¬ 
line like a RISC, Built from three custom gate arrays and sev¬ 
eral megabytes of fast static'RAM, the Rekursiv is a single- 
board rather than a single-chip microprocessor (see photo 1). 

This SRAM holds the microcode and the pager tables used to 
keep track of objects; it exists inside the processor like a con¬ 
ventional processor’s register set. The SRAM is organized into 
six different functional memory spaces, each with its own data 
and address buses, a side effect being that the gate arrays re¬ 
quire the largest packages ever: 299 pins to handle all the lines. 
Since there is also a dynamic RAM (DRAM) interface for the 
main object store memory, the Rekursiv could be labeled a 
seven-memory architecture. Even this is an underestimate 
since the pager tables employ separate buses for each field. 

Figure 1 shows a block diagram of the main functional units 
of Rekursiv, where the three gate arrays are the blocks called 
Objekt, Numerik, and Logik. The six blocks that are imple¬ 
mented in SRAM are the two stacks (control and evaluation), 
control store and control store map, the pager tables, and the 
block marked NAM (more on NAM later)* Most of Rekursiv’s 
internal data paths are 40 bits wide, though the DRAM address 
bus is only 24 bits wide. Objects are stored both in DRAM and 

continued 
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BUGS 

Search & Destroy 



Quaid Analyzer is the ultimate diagnostic 
tool for the expert programmer. 

With Quaid Analyzer you can trace any 
software without source code; monitor any 
interrupt; scroll through memory; debug code 
written in any language; easily change values 
in memory, registers and at i/o ports. And you 
never need to type a command! 

Now you can have the same powerful tool 
used to develop CopyWrite. Quaid Analyzer. If 
you need to search and destroy bugs - fast. 

To order Quaid Analyzer, call us with your 
credit card, or send us a check for $200 US 
funds. We ship within a day at our expense. 




Quaid Software Limited 
Third Floor, Dept. B641 
45 Charles St. E. 
Toronto, Ontario 
Canada M4Y1S2. 
(416)961-8243. 


on hand disk, in what could be thought of as equivalent to the 
externa] memory of a conventional processor, but since the 
microcode can access this memory, too, the distinction be¬ 
tween inside and outside is blurred. 

The Rekursiv’s sole purpose in life is to create objects, to 
page them back and forth between memory and hard disk, and 
to perform arithmetical and logical operations on the data in 
their fields. You can think of it as combining the functions of a 
CPU, memory manager, database manager, and operating sys¬ 
tem all in one. An object is just a chunk of memory divided into 
fields that hold its data and represent the instance variables , in 

continued 



Figure 1: A block diagram of the main functional units of 
Rekursiv t a persistent-store, object-oriented processor that, in 
effect , combines the functions of a CPU\ memory manager, 
database manager , and operating system all in one. 
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Smalltalk parlance. Every Recursiv object is identified by a 
unique 40-bit number that is assigned to it at its creation (from a 
counter called the allocator) and that remains with it for its life. 
This number is the only way you can refer to the object, because 
only the processor knows its real address. 

When they are stored on disk, objects are prefixed by a head¬ 
er holding the object’s number, size, and type (a 40-bit value 
that the software must interpret in some meaningful way). 
Types are objects, too, so the type field contains a 40-bit object 
number. When an object is transferred into memory, only the 
data fields are written into object store; the header is stripped 
off and written to a slot in the pager table along with the new 
address of the data in main memory. The pager table contains 
65,536 (i.e., 64K) slots that you can address very quickly by 
hashing on the object number. 

If the pager table slot for a requested object is occupied, then 
the object’s address is retrieved from the slot along with the 
offsets to index its fields, and the requested operation is per¬ 
formed on its data. During this table lookup, the hardware also 
checks the type field, refuses to perform operations that are not 
allowed on the type, and performs range checks so you can’t 
index a field that lies outside the object. 

If the slot for the requested object is empty, that means it is 
not currently in main memory and there is a page fault. The 
Rekursiv is stopped dead while a signal is sent to an external 
disk processor to fetch the object into memory. 

This disk processor has its own B-tree directory structure, 
which allows it to find an object’s image on disk through its 
number. When the object has been fetched to memory and its 


header put in the pager table, the Rekursiv resumes processing 
as if nothing had happened, without any need to restart the cur¬ 
rent instruction, as there would be with a conventional proces¬ 
sor. Page fault recovery occurs “below" the level of instruction 
execution, rather than being an external operating-system task. 
It is this property that enables Rekursiv’s microcoded instruc¬ 
tions to be of arbitrary complexity and to include recursive calls 
that are forbidden to normal CPUs. 

The programmer’s view of Rekursiv is of a truly object-ori¬ 
ented processor in which there is no concept of an address, only 
of object numbers, and where objects persist until you destroy 
them. Programs can be executed only by requesting an opera¬ 
tion on a numbered object. In a network of workstations, the 
object universe can be extended to cover the whole network, 
and object numbers can be made to indicate in which processor 
an object was born. 

Memory Management 

Memory management, especially garbage collection, has al¬ 
ways been a problem for object-oriented systems. In the real 
world, dead objects get eaten by crows or bacteria or consumed 
by rust or whatever, but in a computer simulation, they just 
hang around and dog up the all-too-finite memory space. 

Rekursiv has been designed with a brutal, but fast, garbage- 
collection strategy. The DRAM object store memory is divided 
into halves, only one of which is used at any time. The last ad¬ 
dress in this active half is called EndMem, and the “grabspace" 
operation that creates new objects contains a hardware test that 
stops it from allocating object addresses that would exceed 
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EndMem. When this test fails, more memory is required and the 
Objekt chip invokes hardware garbage collection. 

The Objekt chip initiates a tree-search of all the object de¬ 
pendencies in the processor, taking in both the stacks and a 
handful of registers. The chip then inspects each object by pag¬ 
ing it with disk fetches disabled, and it tags those that do not 
exist on disk—these must be objects that are either newly 
created, or old but modified (i.e., they have been read from 
disk, altered, and not yet written back). Then it undertakes a 
linear scan of the pager table, copies only the tagged objects 
into contiguous addresses in the other half of DRAM, updates 
the pager tables, and resumes execution in the new memory space. 
In effect, this is a heap compaction performed in hardware. 

This hardware compaction is low-level and completely trans¬ 
parent, dealing as it does with physical rather than logical 
memory. Its speed is largely independent of the content of the 
memory or its degree of fragmentation. As with page faults, the 
processor is unaware of its occurrence and can resume execu¬ 
tion where it left off. 

If this process still does not free enough memory, a second 
level of garbage collection progessively squeezes out other ob¬ 
jects to disk to free up space. If even this fails (i.e., a new object 
wants all the memory), then a last resort is to use the spare half 
of DRAM to accommodate it directly. These fail-back strate¬ 
gies ensure that garbage collector performance degrades grace¬ 
fully rather than failing with a bang. The sweeping of unwanted 
objects from disk is a software housekeeping problem that 
should take place off-line. 

The finite limit on object numbers raises a potential problem 


(even though 2 38 numbers is quite a lot) because they are allo¬ 
cated sequentially by a counter. When you kill an object you 
theoretically free up its number, but you can’t just reset the 
counter to reflect the fact. What happens when you run out of 
numbers? Rekursiv tackles this problem in two different ways. 

One solution is conservative: Don’t squander precious object 
numbers on very common data items that tend to be consumed 
and forgotten. The top 2 bits of a 40-bit object number are used 
as flags, so the real object number is only 38 bits long. 

The top bit says that this is an object number to distinguish it 
from an untyped binary value (these are permitted in Rekursiv 
but can only exist embedded inside objects; they help to con¬ 
serve object memory). The next bit distinguishes between nor¬ 
mal and “compact” objects whose remaining 38 bits hold a 5- 
bit type identifier and 32 bits of actual data rather than an 
object number. Such compact objects ought to be used to hold 
numbers, characters, strings, pixels, and so on. Compacts are 
reminiscent of the way Smalltalk handles Smalllntegers. The 
Rekursiv hardware knows about compact objects and extracts 
their data directly so they consume no object memory and can 
be accessed quickly. 

The other solution is radical: Rekursiv garbage-collects object 
numbers in an operation totally distinct from garbage-collect¬ 
ing the objects themselves. This operation needs to be performed 
only infrequently, and it could be done during an off-line pe¬ 
riod such as a maintenance break when all objects are resident 
on disk. A compaction utility writes a new disk image of all the 
objects, renumbering them with consecutive numbers, and then 

continued 
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Listing 1: A Lisp function that copies a tree structure. 

(DEFUN Copytree (Item) 

(COND ((ATOM Item) Item) 

(T (CONS (Copytree (CDR Item)) 

(Copytree (CAR Item) ) ) ) ) ) 


Listing 2: A Rekursiv instruction equivalent to the 
Usp function shown in listing 1 . 

MICRO$COPYTREE: entf 1 pagebus d=ustack 
crtf IDXBADTYPES newtrbr _CONS 
incmsp m.sp' newmptr 
jf MICRO$COPYTREE ldustk d=pgrorr 

// the CDR branch 

m.fp 1 uaddbr newmptr 
readustk 

pagebus d=ustack 

idx2 newsr newbr loadaddr 

idxget nocheck incmsp m.sp' newmptr 

jf MICRO$COPYTREE ldustk d=memout 

// the CAR branch 

js RTN$CONS 
rtf 


resets the allocator’s counter to the next available number. 

One implication is that no references to object numbers can 
be allowed to exist outside the Rekursiv universe, since these 
would escape renumbering and become corrupt. Since Rekur¬ 
siv is meant to be programmed only at the symbolic level (e.g., 
as in Smalltalk), this prohibition doesn’t prevent you from stor¬ 
ing program code outside the machine; but it is a symptom of a 
more profound philosophical problem that all those who build 
distributed databases (e.g., the hypertext movement) will even¬ 
tually face. 

The size of the pager table raises another theoretical prob¬ 
lem: If you have a program with more than 65,536 objects, then 
hash collisions are possible (though pretty unlikely). In the case 
of a table collision, Rekursiv just squeezes the old object from 
that slot out to disk. 

The Microcode 

The Rekursiv is an object-oriented database engine for creating 
and managing persistent objects and, with strict type-checking, 
performing just about any operation on them you can think of. 
Since the Rekursiv has a writable instruction store, it will come 
out of the box absolutely empty and is incapable of doing any¬ 
thing at all until the microcode for an instruction set is loaded 
into the control store part of the SRAM. Of course, Linn does 
not expect potential users to dive headfirst into microcode pro¬ 
gramming, and so the production machines will be supplied 
with at least one instruction set. 

A standard instruction set that supports C, together with the 



Photo 1: This VME board, called HADES, is the first working Rekursiv system. The main units are three gate arrays called 
Numerik (the ALU), Logik (the sequencer/stack unit), and Objekt (the object memory manager). 
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corresponding C compiler, will be supplied for writing applica¬ 
tion programs. Far mom interesting, though, is a second in¬ 
struction set, a microcoded Smalltalk interpreter, that makes 
far better use of the Rekursiv’s unique features. 

The microcode is stored in the control store, an SRAM area 
with its own 16-bit bus, where there is room for 16,384 control 
words of 128 bits each. Another separate memory space, called 
the control store map, holds a table of 2048 microcode start ad¬ 
dresses, and maps 10-bit op codes onto the microcode that imple¬ 
ments them. This function is equivalent to the instruction de¬ 
coder of a conventional processor that would normally be hard¬ 
wired logic. The control store and map can be thought of as a 
Smalltalk-style bytecode interpreter implemented in hardware. 
Where does the processor keep its program code? So far, we 
have only seen object store memory, which, in conventional 
terms, might be thought of as data memory. In fact, op codes 
can be contained in objects and thus can be stored in the main 
object store, from which they must be fetched as in a conven¬ 
tional processor. For frequently performed operations, though, 
there is an alternative that offers much higher,performance. 
The block called NAM & NAMARG in figure 1 is the New 
language Abstract Memory that stores up to 524,288 words of 
10-bit op codes and their 30-bit arguments that form abstract or 
high-level instructions. Since the NAM is inside the processor, 
it behaves like a fast instruction cache and creates a two-tiered 
system for language implementation. 

First, you choose the set of primitive instructions best suited 
to supporting the specific language and write them in micro¬ 
code, Now you have a customized assembly language, and you 
could write a compiler that generates these primitive instruc¬ 
tions directly as its output; this is how C will work. But for 
advanced languages like Smalltalk, Lisp, or Prolog, you would 
use this abstract assembly language to write a set of interpreter 
subroutines and make them resident in the NAM. In the case of 
a Smalltalk implementation, the abstract code in the NAM 
would be the methods of the most important system classes. 
Methods for user-defined classes would be contained in ob¬ 
jects in the main memory and would thus incur a memory fetch, 
though you might be able to “freeze” important code into 
NAM, This two-tiered structure should allow Rekursiv to sup¬ 
port these artificial intelligence languages that are traditionally 
interpreted almost as efficiently as a fully compiled language. 
As a sample of what Rekursiv microcode looks like, the 
fragment in listing 2 is a recursive instruction that copies a tree 
structure, equivalent to the Lisp function shown in listing 1 * 
The microcode for MICR0$C0PYTREE calls an auxiliary in¬ 
struction, named CONS, as well as calling itself in two places. 
Simulations of this code suggest that when running on a 10- 
MHz Rekursiv, it will create a new CONS node every 2 micro¬ 
seconds, some 20 times faster than Lisp on a Symbolics 3675 
workstation. In the course of writing a Prolog interpreter, 
Linn's programmers have also implemented Prolog unification 
as a single instruction. 

HADES and the Real World 

Linn has plans to use the Rekursiv architecture in several prod¬ 
ucts: an accelerator board for existing engineering worksta¬ 
tions like those from Sun, Apollo, or Micro VAX; a networked 
Rekursiv-based workstation; and the full multistation control 
system for f lexible manufacturing that was the original goal of 
the project. The Rekursiv chip set will also be sold to OEMs. 

The three custom chips are all fabricated in a 1.5-micron 
CMOS process and packaged as 299-pin ceramic pin-grid 
arrays. Numerik is a fairly conventional 32-bit ALU compatible 
with the AMD 29203. It has a full 32-bit multiply with a 64-bit 


result and a built-in 32-bit barrel shifter. Logik is the sequen- 
cer/stack unit; it controls the control store and map, the stacks, 
and the NAM. Objekt is the object memory manager that con¬ 
trols the pager tables to get the addresses of objects and per¬ 
forms range- and type-checking. In addition to these three, 
there is a programmable timer chip called Klok. 

So far, Rekursiv has only existed as a microcode-level simu¬ 
lation, but the three main application-specific IC chips have 
now been fabricated by LSI Logic Ltd. and, as this article is 
being written, only the circuit board remains to be made. The 
first working Rekursiv system will be a VME board called HA¬ 
DES (Hardware Accelerator for Dynamic Expert Systems) that 
plugs into the back of a Sun-3 or Sun-4 workstation (see photo 
1). HADES is built from the three custom chips, 2 megabytes of 
45-nanosecond SRAM, and 5 megabytes of 100-ns DR AM ob¬ 
ject store on a quadruple extended Eurocard (a longer-and- 
wider-than-standard printed circuit board), HADES will em¬ 
ploy a partition on the Sun host’s hard disk to page the object 
memory, and this setup will cramp performance considerably 
due to the limited bandwidth of the VME bus. Later versions 
will incorporate their own close-coupled hard disks with fast 
direct-memory-access transfer into object memory. A 10-MHz 
Rekursiv reading consecutive words from object memory in 
one cycle each reads 50 megabytes per second. You would need 
to use a disk capable of a transfer rate of this order to avoid a 
paging bottleneck, 

HADES acts as a VME bus slave and interrupter, which 
means it is completely controlled in two ways by the Sun host to 
which it is interfaced. The control store is memory-mapped 
into 2 megabytes of Sun/VME memory space so an instruction 
set can be written into it, Reading from a control store address 
executes the microcode at that address. Four 32-bit registers, 
two for reading and two for writing, are used to communicate 
with the Rekursiv’s main data bus. A typical way to program 
HADES from the Sun would be to load the Smalltalk instruc¬ 
tion set and then send a stream of ASCII codes representing a 
Smalltalk program to these registers, whereupon the Rekursiv 
acts as a hardware interpreter and executes them. It's very de¬ 
sirable to program the Rekursiv in such a high-level, symbolic 
fashion to avoid having to refer to absolute object numbers in 
the program code. Otherwise, object number references could 
be removed from the machine (e.g., in a program stored on a 
backup streamer tape), and these numbers could escape the pe¬ 
riodic object number compactions and so become invalid. 
When using Smalltalk as the programming language, symbolic 
object names would be mapped to Rekursiv object numbers 
only by a dictionary that exists inside the Rekursiv itself, 

A Rekursiv Future? 

I find the Linn Rekursiv an interesting development for several 
reasons. Its sheer originality offers some relief from the flood 
of “me-too” RISC chips that threaten to drown the industry. 

If Rekursiv delivers its promised performance, we may, at 
last, see Smalltalk becoming a viable production language. 
What interests me most is that Rekursiv could be a powerful 
testbed for developing new object-oriented languages. The 
foundations of Smalltalk were laid in the 1970s, and it repre¬ 
sents the infancy, not necessarily the pinnacle, of object-ori¬ 
ented programming. Object-oriented databases could be the 
next hot commercial product. Since Rekursiv does most of the 
work for you in hardware, I expect it to do well. ■ 


Dick Pounmin is a BYTE contributing editor, a technical au¬ 
thor, and a software consultant living in London, England . You 
can contact him on BIX as “dickp . M 
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Network can link from 2 to over 100 DOS PCs, so inde 
pendent-minded standalones can effectively function a? 
one. Which means users can share printers, retrieve anc 
edit common documents, update centralized database? 
and send or receive messages electronically 

AT&T's modular architecture and twisted-pair 
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If you manage an organization with more PCs and 
peripherals than you care to count, maybe you should 
consider tying them together — with a STARLAN 
Network from AT&T. 
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wiring make it easy for you to add voice and data 


To find out more, call 1 800 247-1212. 


stations the same way you add staff: as needed. 


From equipment to networking, from computers 


And by connecting your STARLAN Network to to communications, AT&T is the right choice. 


AT&T’s Information Systems Network, virtually all the 
information-processing equipment in your company 
can become a fully integrated, cost-efficient system. 
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Use Premium 
Fuel Only 


Ditto. 


Take Vi gallon of gasoline formu¬ 
lated for high-performance motor 
cars. 

Add a clod of dirt, a quart of 
kerosene, a tablespoon of sugar, 
and a dollop of axle grease. 
Sprinkle with rust particles and 
dog hairs. Stir. 

You d be crazy to put that in 
your Ferrari, right? 

But what weVe just concocted 
is the petroleum equivalent of a 
kilowatt of ordinary electricity. 

Emerson UPS s Provide 
Clean Fuel For Computers, 

Since today's computers are no 
less high performance machines 
than the most sophisticated auto¬ 
mobiles, they need highly-refined 
fuel, too. 

An Emerson Uninterruptible 
Power Source is the electrical 
equivalent of a petroleum refinery 
Raw fuel in, good fuel out 

Such a simple solution to all the 
harm spikes, sags, and blackouts 
can do. 

Unrefined Electricity Does 

Crude Things To Computers, 

Unlike bandsaws, washing 
machines and tv's, computer 
circuits are hypersensitive to the 
slightest power variations. Data 
can be scrambled or vaporized in 
a few milliseconds. Programs can 
crash unceremoniously 


Fact is, many problems blamed 
on hardware or software are, in 
reality the fault of raw electricity. 
Industry statistics show that half 
the downtime, lost employee and 
machine productivity and main¬ 
tenance costs are the direct result 
of bad electricity. 

A typical computer site expe¬ 
riences about 7 blackouts, over 500 
sags and more than 2,000 spikes 
and surges per year Plus there's 
almost continuous line noise at 
even the best locations. 

Power surges alone are credited 
by one insurance company with $35 
million in pc losses just Iasi year. 
Any way you look at it, making 
sure your computer gets premium 
fuel is up to you. Fortunately it T s 
easy and affordable, 

UPS Performance And Throughput. 

Most people think of Emerson 
UPS systems as just battery backup 


protection against power outages. 

In reality they’re also the best 
power conditioners money can 
buy They work continuously 
uniquely providing an impene¬ 
trable barrier that isolates your 
computers from power problems. 

The result: You gel the level of 
performance your computer was 
designed to deliver. The level you 
paid for. 

The High Performance 
UPS Manufacturer. 

Emerson makes a full line of 
UPS, power conditioning and dis¬ 
tribution systems, even simple 
surge protectors. 

All feature quiet operation, 
attractive design, UL-listed safety 
operation that is one-switch 
simple, and proven reliability 
backed by the best service in the 
business. 

So, let us help you rev up your 
productivity Simply call 1-800- 
BACK-UPS for our free introduc¬ 
tory brochure and the name of 
your local representative. Or write: 
Emerson Computer Power, 3300 S, 
Standard St., Santa Ana, CA 92702. 

-"ISMISRSDN 

m Computer Power 

Computers Won’t Run Right 
On The Wrong Fuel. 
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PC Power, Part 2: 

Backup Power 

How do you provide reliable backup power for your computer without 
creating new electrical problems—and how much will that cost you? 

Mark Waller 



hen the utility power fails, your computer won’t 
work. You may think the solution to this prob¬ 
lem is an uninterruptible power supply. A UPS 
device supplies continuous power to the com¬ 
puter whether the utility power is flowing or 
not. However, in the world of personal computers, backup 
power systems are generally standby power systems, or SPSes. 
These devices switch on when utility power fails. This distinc¬ 
tion of switching or not switching is the basic functional differ¬ 
ence between a UPS and an SPS. 

The main task of these 
products is to keep your com¬ 
puter running when utility 
power fails, as opposed to 
surge suppressors or power 
conditioners whose main task 
is to protect your computer. 

Backup power and power pro¬ 
tection are areas of vital im¬ 
portance—especially if your 
investment in computing in¬ 
cludes a local area network 
(LAN) or desktop publishing 
system. It is vital that you 
know the difference between 
backup power and power pro¬ 
tection. Since SPSes are not 
all alike, you must be vigi¬ 
lant; otherwise, not only will 
you waste your money, you 
may end up with additional 
power problems. 

Standing by., ■ 

The building blocks of an SPS 
include the battery, the bat¬ 
tery charger, the transfer 


switch, and the inverter (see figure 1). Most of the time, raw 
utility power is fed into the computer. All the while, though, 
the battery charger keeps the battery ready in case the power 
should fail. If power does go out, the transfer switch senses the 
outage and turns on the inverter, which provides AC power by 
drawing energy stored in the battery. After power is restored, 
the switch turns off the inverter and transfers the computer 
back to utility power. 

That process sounds simple. Theoretically, it is. But differ¬ 
ent brands of SPSes handle this situation with varying degrees 

of efficiency. There are many 
functions that an SPS must 
provide during this simple¬ 
sounding process. It must, for 
instance, recognize at what 
point the utility power has 
failed and whether or not the 
voltage must drop out com¬ 
pletely before it makes the 
transfer. It must also decide 
how fast it will make the 
transfer once the process is 
initiated. The way an SPS 
deals with these tasks deter¬ 
mines the effectiveness of the 
product, 

A better SPS will switch 
over to battery any time the 
utility voltage drops below a 
certain preprogrammed level; 
say, 103 volts. Low-budget 
units often have less-expen¬ 
sive sensing circuits that may 
not transfer to battery until 
the power drops significantly. 
Since every manufacturer 
continued 
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rates its SPS in terms of transfer time, how they calculate this 
time is critical. 

Your computer’s power supply has some capability to store 
electrical energy so it can ride-through extremely short-term 
outages. The term ride-through refers to the power supply’s 
ability to deliver stored energy to the computer even when its 
power supply has lost incoming power. As a general rule, your 
computer can tolerate outages from 20 to 30 milliseconds be¬ 
fore it goes down. If your SPS can transfer to battery power 
within that time frame, you should be able to stay operational. 
Generally speaking, the less-expensively constructed your 
power supply, the less time it will be able to sustain the com¬ 
puter through an outage. 



Figure 1: The building blocks of an SPS are the battery and 
the inverter. The battery powers the inverter, which converts 
DC into AC . Notice that these blocks only operate when the 
transfer switch senses that utility power has failed. 



Figure 2: A comparison of the sine wave generated by utility 
power and the square wave produced by many SPSes. At any 
given point along the graph f a square wave contains more 
energy than a sine wave , Its peak voltage is equal to its RMS 
voltage . 


Most manufacturers claim their devices have from 4- to 10- 
ms transfer times, which is within the ride-through time of the 
computer’s power supply, and you should have no problems 
keeping your system up when the power goes down. If, how¬ 
ever, the voltage drops for several milliseconds before the unit 
senses the outage and this time increment is not taken into ac¬ 
count, the stated transfer time may be well under the actual 
transfer time. Reputable companies include the time it takes to 
sense an outage in their total transfer-time calculation. 

If 4 to 10 ms is good, wouldn’t 2 ms be better? Some compa¬ 
nies boast that their devices have transfer times of 2 ms or less. 
Reaction times as fast as these can cause the inverter to kick in 
and out, constantly draining the battery every time a short-term 
drop in voltage occurs. The point here is that you don’t need 
your SPS continually reacting to events that are not outages but 
simply fast fluctuations on the line. 

Thus, transfer time is a trade-off between the computer’s 
ability to ride through small power glitches and the need to pro¬ 
vide quick backup power in case of a real outage. The fact that 
computers will tolerate such a long time without power leads 
most manufacturers to advertise their products as UPSes in¬ 
stead of SPSes—a questionable practice, and you should know 
the difference before you buy. 

Riding the Wave 

Utility power is a 60- Hz sine wave. You might just assume that 
your shiny new SPS will generate just such a sine wave. But, if 
you look at the fine print in the specifications, you may very 
well see terms such as square wave , rectangular wave , or modi¬ 
fied square wave. Sometimes the literature will even show a 
picture of a great-looking square wave. Of course* you won’t 
know if, when the picture was taken, the SPS was under load, or 
if the load was a switching power supply such as that inside your 
computer, or simply a plain old light bulb. 

Figure 2 shows a comparison between a sine wave and a 
square wave. A square wave is a compromise between cost and 
quality. Since an inverter incorporates digital switches that 
turn on and off, it is less expensive to design an inverter to pro¬ 
duce a square wave. But since a square wave’s peak voltage is 
equal to its root-mean-square voltage, designers must compro¬ 
mise on a level somewhere between the normal 170-V peak of 
the utility sine wave and its RMS voltage of 120 V—usually 
around 140 V, 

A 140-V square wave provides too little voltage with too 
much energy for the standard computer loads. A square wave at 
any given point along its curve contains more energy than a sine 
wave. Some engineers claim that your computer’s power supply 
needs a minimum of 148 V RMS. The additional energy in a 
square wave will cause power-supply overheating and stress. 

One school of thought preaches that a well-designed square 
wave is the best waveshape for switching power supplies since 
the switching power supply draws current in a nonlinear fash¬ 
ion, Engineers may argue, but you must be able to determine if 
the product is well designed, or it may produce the kind of 
waveshape shown in photo 1, This is the "modified” square 
wave generated by dozens of SPSes on the market. This wave¬ 
shape will change as the load increases in order to keep the 
RMS voltage at the proper level, and it may even look more like 
a square or a rectangle. 

On the other hand, when manufacturers go to the trouble of 
producing a sine wave, the output will likely be electrically 
cleaner than the average square wave. 

A potential problem with an SPS inverter’s waveform output 
is its high-frequency noise content. This noise can damage your 
computer components or interfere with your processing. Many 
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inverters use pulse-width modulation. PWM is a means of pro¬ 
ducing a desired waveform using high-frequency switching. 
The SPS filters out high-frequency components of the resultant 
signal, and the effect is a sine wave of low harmonic content 
with relatively little noise output. (Harmonic content refers to 
multiples of the fundamental frequency of the intended wave¬ 
form. These multiples may cause distortion of the waveform, or 
high-frequency harmonics may appear as noise.) 

In spite of this filtering, some of the switching noise will leak 
through and appear on the output. Square and rectangular 
waveshapes have a greater tendency to produce noise, since the 
waveshapes contain harmonics of the fundamental 60-Hz 
power signal and are created by large switching pulses. 

Photo 2 shows the high-frequency content of the modified 
square wave in photo 1. You may think this looks harmless. 
Consider the fact, however, that these noise impulses occur 
about three times every cycle and are about 350 V in magni¬ 
tude. If you buy this model, you may save around $50 over a 
better-engineered model, but you may put your computer in 
danger every time your utility power fails. 

Synchronicity 

After the SPS has been operating off the battery and utility 
power returns, two things must happen. First, the sine-wave 
output of the SPS must synchronize with the incoming utility 
power. This process is sometimes called phase matching . Then 
the unit must switch from battery power to utility power. 

These operations sound fairly simple; the term describing 
them is retransfer. Most inexpensive units do not synchronize, 
however, and synchronization is important. Your computer’s 
power supply is designed to expect the peak voltage of the sine 
wave to occur at regular intervals. If the peak of the sine wave is 
missing for very long, your computer may crash. When the SPS 
is on battery power, it generates its own sine wave or square 
wave according to its own internal clock. When utility power is 
restored, the sine wave’s phase may not match that of the SPS. 
In order to prevent a mismatch, and perhaps a system crash, the 
SPS must slip sideways: slew its sine wave to match the phase of 
the utility wave before retransferring. 

The SPS must also decide at what voltage level it should initi¬ 
ate retransfer. Normally, this level is a different, higher voltage 
than the transfer voltage. For instance, if the SPS transfers 
when the voltage falls below 103 V, it may wait until the voltage 
rises to 108 V to retransfer. This process avoids “dancing” on 
and off the inverter if the voltage hovers at a level near the 
transfer point. 

Many SPSes provide selectable transfer points for site-spe¬ 
cific considerations. If your location has periodic brownouts, 
you may want to set your SPS to a low transfer point, such as 90 
V, to avoid constantly draining its batteries. 

Battery Basics 

The concept behind providing backup power for your computer 
is to give you enough time to save your work in volatile memory 
and bring your system down safely. SPSes are not designed to 
give more than a few minutes of backup power. If you need 
much more backup time than that, you may have to modify an 
existing unit to accommodate a larger number of batteries. 
There are some models that allow for this option. 

The amount of battery time you need is a function of the kind 
of processing you do. You may, for instance, have an account¬ 
ing package that needs several minutes to complete a task. 
Many manufacturers gamble that you are only going to load 
your SPS to about 60 percent of capacity, and in order to 
achieve smaller, sleeker packages, they may undersize the bat¬ 


tery. If your actual load is 300 watts, you may want to give 
yourself additional capacity and buy a 500-W SPS. Compare 
one manufacturer’s cabinet to another’s. All things being 
equal, the size of the cabinet itself will tell you which unit will 
give you every minute you need. 

Another battery-related feature you should consider is called 
automatic shutdown. If your SPS’s battery completely drains, it 
may fail prematurely and not last nearly as long. And, short of 
total drainage, there is a point, called the end voltage, beyond 
which additional discharge will cause damage to the battery’s 
cells. 

SPSes that come with a built-in automatic shutdown function 
will probably cost a bit more, but this type of device may prove 
to be a bargain if your batteries last twice as long as those in a 
less expensive model. 

continued 



Photo 1: The modified square wave produced by many 
inexpensive SPSes. This waveshape changes to correspond 
with the increasing demands of the load in order to maintain 
the designed RMS voltage. 



Photo 2: These innocuous-looking spikes are the output of 
the typical inexpensive SPS. They are actually 350 V in 
magnitude and can be the source of stress on your 
computer’s power supply; they may even cause processing 
errors or damage to your computer *s ICs. 
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Spike Those Rumors 

Many manufacturers advertise that their SPSes are also power 
conditioners, which might make you think that you are pro¬ 
tected from noise and spikes as well as blackouts. But SPSes are 
not cure-alls. This “conditioning” usually means placing one 
or more metal-oxide varistors deep inside the SPS (see “PC 
Power, Part 1: Power Protection,” October BYTE). This is an 
inexpensive way for manufacturers to claim they have provided 
you with a surge suppressor. But a surge suppressor is an infe¬ 
rior form of power conditioning. To expect this conditioning to 
be much more than window dressing is wishful thinking. 


The Ideal Product 

You might think that the ideal product would be an on-line 
UPS. This concept is partially correct. The difference between 



Photo 3: This photo shows common-mode noise present on 
the line before insertion of an on-line UPS , Common-mode 
noise cm be the most damaging form of noise. 



Photo 4: Normal-mode noise (top trace) and common-mode 
noise (bottom trace) after the insertion of an on-line UPS , The 
top trace contains a small amount of noise from the UPS’s 
inverter. The bottom trace shows inverter noise superimposed 
over the common-mode noise present in photo 3. As you cm 
see , the UPS has contributed to, rather than eliminated, 
common-mode noise. 


a true UPS and an SPS is that in the UPS, the inverter powers 
the computer at all times. The incoming utility power is con¬ 
verted to DC by a recti fier/charger that transfers power to the 
inverter over a DC bus. The batteries are connected to this DC 
bus and, if the utility supply should fail, can provide instanta¬ 
neous power to the computer—there is no switching time to 
worry about. 

In a UPS, the inverter and rectifier/charger are on-line all 
the time. Thus, they are larger and more substantial than those 
found in an SPS, This fact makes the cost of a comparable UPS 
three to five times that of an SPS. Specialized peripherals such 
as some large external hard disk drives might not be able to tol¬ 
erate the switching times of an SPS. 

Because of the AC to DC to AC conversion, the on-line UPS 
provides an excellent barrier to normal-mode noise (again, see 
last month's article). But the on-line design does little to sup¬ 
press common-mode noise. 

Photo 3 shows the common-mode noise present on the power 
line. Photo 4 shows the common-mode and normal-mode noise 
present after the insertion of an on-line UPS. Notice that the 
PWM inverter inside the UPS produces only a few volts of nor¬ 
mal-mode noise (top trace). But the inverter generates about 30 
V of common-mode noise, which you can see superimposed on 
the noise already present in photo 3, 

In my previous article, I concluded that a power-line condi¬ 
tioner is the best product to protect your computer. The heart of 
this device is an isolation transformer with the neutral to 
ground bonded on the secondary. On the other hand, if you are 
concerned with blackouts, a properly designed SPS will carry 
you through outages. But, since it is not on-line ail the time, 
there is no ongoing power protection. 

The ideal product would seem to be a combination of power 
conditioner and SPS, In fact, one company recently announced 
a product that combines the two in one cabinet. But at $1500 for 
approximately 500 W, it is out of reach for most of us—al¬ 
though this price is less than that of many on-line UPSes of the 
same size, 

A marriage between a power-line conditioner and an SPS is 
the best solution. The most effective way to connect the prod¬ 
ucts is to plug the SPS into the wall, and the power conditioner 
into the SPS, This way , you are conditioning your power even 
when it is provided by the battery and inverter. The conditioner 
takes care of any SPS-generated noise. 

Protect your LAN 

The industry is just beginning to see the results of the comput¬ 
ing revolution that networking has brought about. The econom¬ 
ic value of data being handled via LANs is greater than ever 
before because there are multiple users who depend on the data. 
Networked data is often constantly updated by a file server and 
a large hard disk drive. They must be protected at all costs. In 
addition to mere protection, you must also be concerned with 
outages because they are the source of head crashes, down¬ 
time, and lost data. 

Therefore, it is essential that you obtain an SPS to back up the 
file server and associated hard disk drive. Backup power is a 
necessary element in the success of a LAN because the network 
will not work for you if you don't learn to rely on and trust its 
performance. 

Not only should you use an SPS for backup power, you 
should also use its external alarms, which will trigger LAN 
software to alert other users that they are on battery power and 
have only minutes to close their files and shut down. Remote 
users, whose power may be coming from a source that hasn't 

continued 
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Great Selection + Superior Service 
+ Competitive Prices=Top Value 


We have the technical 
expertise to fulfill your 
specialized needs in soft¬ 
ware development, circuit 
design, data analysis, CAD 
and much more. Call today! 


• No one offers you more variety. 

• 30-day Money-Back Guarantee 0 

• Latest versions 

• Over 500 name-brand products in 
stock, if you don't see it — call! 


High C, Metaware . 

NOP FORTRAN, Microway 
PharLap 386iASM<L!NK 


386 SOFTWARE 


DESOview, Quarterdeck 

Microport —Sys. V 386 Comp. 

MS Wiiidows/3B6. Microsoft 
PC MOS 386, Software Link 
VM 39S.IGC ... 

SCO XENIX SYS V 386 (complete) 



Essential Graphics 229 

Graphic, Software Endeavors 322 

GSS Graphics Dev. Toolkit 409 

HALO *88, Media Cybernetics 229 

iaiJ HOOPS, Ithaca Software 554 

pall MetaWINDOW, Metagraphics 162 

18 ? MetaWINDOW PLUS 232 

ip7q Turbo WINDOW/C BQ 

_ Turbo HALO, Media Cybernetics 80 


Software Development Tools 


Penscopem^^ 
OTHER Periscope F 
Advanced Trace-86, ^ 


ASSEMBLERS 


ADVANTAGE Disassembler, Lifeboat.S 279 

Microsoft Macro Assembler 105 

OPTASM. SLR Systems. 115 

Turbo ASM/Debugger, Borland 105 


Flash-up, Software Battling Co. $ 80 

MS Basic Comp. 6.0 199 

MS QuickBASIC 69 

Quick Pak, Crescent Software 60 

T BASIC, TransEraCorp 453 

Turbo Basic, Borland. 69 

Turbo Basic Toolboxes, Borland 69 

C-torp, Gimpel . $ 232 

Lattice C. 209 

■/Source 499 

Microsoft C . 299 

QuickC, Microsoft .. 69 

Turbo C V. 2.0, Borland 105 


MS COBOL.Microsoft. 

Realia COBOL 
RM COBOL-85, Austec 
SCREENIO, Norcom 


S 599 
794 
999 
382 


t Products 

ftawanscB irHCQs. Morgan Computing 
Breakout. Essential 
Tdebug PLUS V.4.0, Turbo Power Soft 

■/Source 


1143 
CALL 
121 
89 
40 
80 


OBJECT-ORIENTED LANGUAGES 


ACTOR, Whitewater Group 
ADVANTAGE C + + , Lifeboat 


Pfix86plus, Phoenix. 215 


$ 423 

_ 479 

PforCe ♦ f, Phoenix 215 

Smalltalk/V. Dioitalk . 85 

Smalltalk/V286. 169 


OPERATING SYSTEMS 


BRIEF. Solution Systems 

w/ddRIEF 


MS Paacal, Microsoft.S 199 

Turbo Pascal V. 5.0. Borland 105 

Professional Pascal, Metaware 549 

Turbo Pascal Oev. Lib., Borland......$ 289 

Metrabyte D&A TOOLS, Duinn Curtis 90 
Turbo Pascal S 6 E Tools, Quinn-Curtis 69 
Turbo HALO. Media Cybernetics. 80 

Torbo ASYNCH PLUS. Blaise 101 

Turbo POWER SCREEN, Blaise 99 

Turbo POWER TOOLS PLUS. Blaise 101 


EDIX, r merging Technology 
EMA6S. Unipress. 


Epsilon. Lugaru 

KEOIT. Mansfield. 

MULTI-EDIT, American Cybernetics 

Norton Editor 

PC/EOT 4. Boston Business Computing coa 
PI Editor Jliad Group. 165 

'XX 

131 


$ CALL 
CALL 
169 
268 

.... 151 

.... 120 
... 90 

... 70 

269 


Microport DOS Merge 
Microport Svs V/AT 
XENIX System V 

•- 12 . 1 “ 


Pl Editor, Iliad Group 
SPF/PC, Command technology 
VEDIT PLUS, CompuView 


FILE MANAGERS 


C TOOLS PLUS 5.0, Blaise $ 101 

C Utility Library, Essential 139 

Essential Communications 125 

Greenleaf Turbo Functions 79 

Greenleaf Comm Library 169 

Greenleaf Functions ... 155 

Greenleaf SuperFunctions 179 

PforCo, Phoenix 215 

TimeSlicer, Lifeboat 279 

TURBO C fOQLS, Blaise 99 


LOGITECH Modula-2 
Compiler Kit 
Development System 
StonyBrook Modula-2 


386 DEVELOPMENT TOOLS 


386-Max. Qualitas 
ADVANTAGE 386 C. Lifeboat 
FoxBASE 386 


Btnevt, Novell 

Xtrieve. 

Report Option 

Btrieve/N, Novell . 

CBTREE, Peacock System 
c-troe, Faircom 
$ 81 r-tree 
199 dBC III. Lattice 
1 79 dBC Ill/ll ■/Source 

dBC III PLUS . 

db VISTA OR db QUERY, Raima 
XOL. Softcraft. 
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189 
109 
455 
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318 
... 241 
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363 
599 
CALL 
599 


.$ 219 

sco Xenix System v 999 

Wendin-OOS 2.15 109 

Other Microport, SCO. Wendin Products CALL 


SCREENS/WINDOWS 


C Scape,Oakland Group.$ 282 

Greenleaf Data Windows 219 

MS Windows, Microsoft 69 

MS Windows Develop. Kit, Microsoft 319 

PANEL Plus, Lifeboat 395 

PANEL / OC or /TC 99 

Vitamin C, Creative Programming. 162 

Windows for Data, Vermont Creative 259 

ScreenStarw/Sourco, Essential 169 

SoftCode. Software Bottling Co. 119 

Turbo POWER SCREEN, Blaise 99 


$ 66 
839 
459 


ADVANTAGE Graphics. Lifeboat 


OTHERPROOUCTS 


Advanced Norton Utilities, $ 99 

Don Bricklin's Demo Program II, 179 

MKS Toolkit 145 

MS OS'2 Programmer's Toolkit 239 

PC lint. Gimpel 101 

Plink8£Plus, Phcenix. 275 

PolytronPVCS CORPORATE 359 

Pre-C, Phoenix 159 

SEIDL Version Manager 269 

Source Print, Aldebaran Labs 80 


Science & Engineering Software 


CIRCUIT DESIGN SCHEMATIC CAPTURE 


HiWIRE, Wintek Corp S 649 

MICRO-CAP II, Spectrum Software 759 

PSpice, MicroSim 899 

Device Equations Source 309 

Probe graphics post-processor 399 

Parts parameter estimator 399 

Monte Carlo Analysis . 309 

Digital Files 309 

Schema II, Omation 449 

smARTWdRK, Wintek Corp 849 

Tango PCB, ACCEL Tech 469 

Tango Route 469 

Tango Schematic 469 

Tango Tools 279 


DATA ACQUISITION/SIGNAL ANALYSIS 


Asyst 2.9 $2,179 

Asyst Modules 1,2, 3 1.989 

Asyst Modules 1.2. 4 1.989 

Asyst Module 1,2 1.609 

Asystont Plus 849 

Asystant GPIB 629 

DAblSP, DSP Systems 749 

DADISP-488 175 

Fourier PERSPECTIVE II. Alligator 329 

HYPERSIGNAL, Hypercept.on ... 309 

HYPERSIGNAL Plus 439 

LABTECH Acquire, Lab Tech. Corp 179 

LABTECH CHR0M, 709 

LABTECH Notebook, 759 

LABTECH Real Time Access, 269 

Lotus Measure 445 

QEO D A. and Control, Hart Scientific 799 

SNAP-CALC, HEM Data Corp. 350 

SNAP-FFT 295 

SNAPSHOT STORAGE SCOPE 495 

UnkalScope Junior. Unkel Software. 109 

UnkeiScope Level 4 315 

UnkelScope Level 2 4 . 499 


PLOTTING ANO GRAPHING 


ChartBuster PC, Interchart Software. S 369 

Datatap Graph, Miihahsin Assoc 259 

Omniolot, Scientific Endeavors 269 

PC.MAP III,Peerless Engineering 755 

PLOTZ, Curtis TechnicalSoft 319 

TECH°GRAPH°PAD, binary engineering. 359 


„.0, MathSoft. 282 

Math Mato, MCAE Technologies 89 

muMATH, Soft Warehouse 189 

Solved!, Structured Scientific Software 79 

Solver-Q, SDDC. 79 

TKiSolver Plus, Universal Tech Sys 379 


For Math, Shantha Software. 379 Control System Toolbox 459 

Lotus Manuscript 445 System 10 Toolbox 459 

PC TEX. Personal TEX 229 POINT FIVE. Pacific Crest 279 

T3 Sci. Word Proc., TCI Software Res 499 The Professional Wheel, Dalin Inc. 199 

Units, Curtis Technical Soft 25 


CAD 
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1 CSS, StatSoft 
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FORTRAN LANGUAGE 


AutoCAD, Dy Autodesk $ CALL 

Autosketch, by Autodesk 65 

Speed Enhanced Version . 79 

Oesign CAO, American Small Bus. Comp 219 

Orafix 1 Plus,Foresight. 239 

Orafix 3-D Modeler,Foresight 169 
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Generic CAOD . 69 

Generic 3-0 Solid Modeling 159 

3-0 Rendering Module 119 
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Windows 6raw w/Clip Art 239 

Windows Graph 319 

LaserCAD. DSL Link. 89 

PRO-3D PC, Enabling Technologies 355 

TurboCAD, MSA Group 79 
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Microstat II. Ecosoft 
NWA STATPAK, Northwest 
P-STAT 

The Scientific Wheel, Oalin Inc. 
SPSS/PC t 
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SYSTAT. 
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ATLAS°GRAPHICS, STSC 
Atoms.Curt.s Technical Soft 
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LAaCAUX 1006 Calculator 
PC-Matlab, The Math Works 
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99 
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MathPac, Systolic Systems 
Microsoft FORTRAN w/CodeView 
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RM FORTRAN, Austec 


. $ 449 
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429 
89 
445 
299 
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649 

GAUSS 


55 

GAUSS Prog. Lang., Aptech Sys 
GAUSS Math & Stat System 
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380 


AutaESL, Systems Unlimited of CA 

AutoSHAPES 
FSIMPLEX, 

Turbo View, Sublogic Corp 


$ 279 
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89 
449 


1 EQUATION SOLVERS 


Eureka: The Solver, Borland 

..$ 119 
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LAfitTEMHifcfi Mouse 

LOGITECH Serial or Bus Mouse 
LOGITECH Combos 

LOGITECH Series 2 Mouse 
Microsoft Ser or Bus Mouse 
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99 
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B9 
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W/Easy CAD 
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SUMMAMOUSE, Summagraphics 

99 

APL LANGUAGE 

APL'PLUS/PC.STSC 

APL'PLUS PC TOOLS, 

....$ 499 
... 209 

Pocket APL 

. 80 

1 SCIENTIFIC TEXT PROCESSING 

CHEM-TEXT, Molecular Design Ltd 
EXACT, Technical Support Software 
EXP. Brooks/Cole Publishing 

$1,500 

419 
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rates. 
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seals are broken 
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PCYACC 

\fersion 2.0 


PCYACC Version 2.0 is a program 
generator capable of automatically generating ANSI 
C source code for building Assemblers, Compilers, 
Browsers, P^ge Description Languages, Language 
Translators, and Query languages. 

Complete grammars and lexical analyzers 
for ANSI C, C+ +, ISO Pascal, DBASE Ill/Plus, 
SQL, Smalltalk, and YACC are included. 

Example application sources are provided to 
be used as skeletons for new programs. Examples 
include a desktop calculator, an Infix to Fbstfix 
Translator, a DBASE III/Plus Syntax analyzer, an 
implementation of the PIQture] language, and a 
C+ + to C translator. 

PCYACC is input compatible with UNIX 
YACC when used with C grammar descriptions. 

■ Quick Syntax analysis option 

■ Optional Abstract Syntax Tree 

■ Advanced Error Recovery Support 
Provided 

■ All examples include FULL SOURCE 
listings 

■ Manual “Compiler Construction with 
PC’S” included 

■ 30 day money back guarantee 

Professional version $395.00 



ABRAXAS 
SOFTWARE, INC. 

7033 SW Macadam Ave. 
Portland, OR 97219 
(503) 244-5253 
FAX (503) 245-1110 


QUALITY NEC 
PRODUCTS DESERVE 
QUALITY NEC SERVICE. 


NEC Customer Engineering and 
its authorized dealers offer you the 
highest quality service 
for your NEC com¬ 
puter and printer. 
From walk-in, on¬ 
site and mail-in 
service to maintenance 
contracts and spare parts, NEC gives it custo¬ 
mers professional and comprehensive support. 
C#ll us, and find out about the many ways NEC 
Information Systems takes care of its own. 

Service Excellence Through People, Pride and Professionalism SM 



1 800-325 5500 NEC 

CaC- 


failed, especially need this feature. 

Local users should also have backup power, or the file server 
should be able to use battery time to bring users back to their 
files gracefully. 

Of course, you should use a power-line conditioner to protect 
your hard disk drive and its valuable data from destruction. Es- 

w ith an 

expensive computer, you shouldn’t 
scrimp on power products. 


sentially, a LAN is just one big ground loop with several power 
sources and cables running all over. You should make every 
effort to provide a noise-free power environment so you will 
avoid degradation of your data. 

Publish or Perish 

A desktop publishing system is usually a state-of-the-art com¬ 
puter with a high-speed processor, a large hard disk drive, a 
tape backup, and a laser printer. With an investment of this 
magnitude, you shouldn't scrimp on protection; what comes 
down the power line can seriously damage your system. 

The typical laser printer draws as much as 1000 W, and this 
can be a problem. Thousand-watt power conditioners are ex¬ 
pensive. Your only less-expensive option is a surge suppressor. 
If it is properly designed, a surge surpressor should protect the 
printer well enough to prevent any major damage. A laser 
printer, after all, is a lot more like a copier than a computer on 
the inside. 

In a desktop publishing environment, backup power is essen¬ 
tial for the computer, but not necessarily for the printer. If a 
printing function is disrupted by an outage, it may be a nui¬ 
sance, but the job can be done again. The computer, on the 
other hand, has large and rather lengthy processing chores. It 
makes sense to provide it with an SPS to ensure that jobs finish 
and files are closed before power shuts down. 

Buy Safe, Not Sorry 

Many people spend thousands of dollars on hardware and soft¬ 
ware, only to dash out and buy the least-expensive protective 
and backup power products they can find. You will waste your 
money on this strategy and leave your system vulnerable, and 
you may even introduce undesirable noise into the electrical 
environment. 

To obtain devices that provide you with a safe personal com¬ 
puting system, you should invest the same amount of thought 
and evaluation as when you selected your computer to begin 
with. The process will vary depending on your needs and your 
particular system configuration. 

Armed with the facts, you can make informed buying deci¬ 
sions and then relax and let your investment in computing work 
for you. ■ 


Mark Waller is a computer facilities consultant and the author of 
Computer Electrical Power Requirements and Mastering PC 
Electrical Power, both published by Howard W. Sams. He can 
be reached on BIX c/o “editors. ” 
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OVERLOADS 


Automatic shutdown in overload situation to 
protect UPS from Inverter burnout. 
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SURGES/SPIKES 

EMI/RFI Three stage filtering for clean AC power. 

• FULL ONE YEAR WARRANTY 

• ORDER-SHIP SAME DAY 

• 1 MILLISECOND TRANSFER TIME* 

• SYNCHRONIZED SINEWAVE* 

*250 watt and 500 watt units ofFer 4 msec 
transfer time, PWM waveForm 


Power Qulpttl 

120 Volt Models 

230 Volt Models 

250 WATT 

$ 379.00 

$ 429.00 

300 WATT 


N/A 

500 WATT 

MS— 

$ 799.00 

600 WATT 

$ 899.00 

$1049.00 

1200 WATT 

$1499.00 

$1749.00 

1600 WATT 

$1999.00 

$2299.00 


Suggested Retail 

See us ai 

€®0f®lWFall '88 

November 14-18, 1988 

Las Vegas Convention Center 

Booth #163 


PARA SYSTEMS, INC 


1455 LeMay Dr. 
Carrollton, TX 75007 


Telephone! 
(214) 446-7363 


1 - 800 - 238-7272 

FAX: <2f 4) 446-901 1 TELEX; 140275 OMEGA 
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Optional Battery Packs Not Shown 


) 250, 300 and 500 Watt Models 
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si'kur,' a. [L. securusj: The ability to shelter your 
confidential data and your whole personal computing 
environment away from prying eyes , meddling associates 
and criminal intent 


Securing your personal computer files has 
been, until now, a mostly complicated and 
unreliable matter. Not any more. 

As incredible as it may sound, now there is a 
simple and economical way to solve all your data 
security problems. It’s 
called Personal Data Pac 
technology. From Tandon. 

This innovative tech¬ 
nology consists of a 
portable, small and rugged 
30MB Winchester disk 
pack, the Personal Data 
Pac, and an external drive 
receptacle, the Ad-PAC. 

The total package costs 
less than $1000. 

When you equip your 
PC with our Personal Data 
Pac technology, data safety 
and security problems 
become a thing of the past. Instantly. You simply 
eject the Personal Data Pac, containing all 
your data files, and lock it away in your desk 
or your safe. 

Installation of the Ad-PAC is as simple as 
plugging the controller card into an expansion 
slot of any AT-compatible workstation and 
connecting the cable. The Personal Data Pac can 
then be inserted and removed as easily as a 
VCR cassette. 

But removability doesn’t mean loss of reliability 
or efficiency. The Personal Data Pac performs 
exactly like a fixed Winchester with an effective 
access time of 40 milliseconds. According to recent 


tests, this represents the fastest data throughput 
of any removable mass storage available today. 

The Tandon Ad-PAC will also secure you from 
the disasters of fixed disk failure and at the 
same time eliminate the need for inconvenient 

and slow back-up systems. 
A full 30MB of programs 
and files can be trans¬ 
ferred from Data Pac to 
Data Pac in less than 
three minutes. So when 
disaster strikes, insert the 
back-up Data Pac and it's 
business as before. 

Tandon’s simple solu¬ 
tion to the complexities 
of data security is also 
available in a complete and 
powerful system, the 
Tandon Pac 286. This com¬ 
pact, fully AT-compatible 
workstation offers high-performance computing 
and the increased versatility, capacity and 
convenience of two built-in Data Pac receptacles. 

So, don’t call a high-priced security con¬ 
sultant. See your local Tandon dealer for a more 
sensible solution, or call us at 1-800-556-1234, 
Ext. 171 (in California 1-800-441-2345, Ext. 171). 



We re redefining 

personal computing. 



The Tandon Ad-PAC 


GSA# GSOOK87AGS6049 OPT1 

Pricing and information correct 3t presstime. Tandon reserves the right to vary prices and specifications 
at any time without notice. Tandon is a trademark of Tandon Corporation, 
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CTX, already rated “Best Buy" by PC Digest and PC World 
for their multiscan and monochrome monitors, now presents 
its NEW 14" Multiscan and VGA monitors* 

The new CTX-3435 Multiscan monitor features a 14 ff 
diagonal non-glare CRT. The unit rests on a newly 
developed detachable swivel-tilt base designed for greater 
versatility and convenience* This monitor's wide range of 
compatibility includes Apple MacK and Commodore Amiga 
as well as CGA, EGA, MDA* and VGA video cards. 

The new VGA monitor, with its 30 MHz band width, is com¬ 
patible with all VGA cards on the market today* Availability 
is in both monochrome and color, each offering resolutions 
of 720x480, 720x400, or 720x350. 

For more information on these new GTX monitors and other 
high quality CTX products please contact our new 
headquarters at: 


CTX INTERNATIONAL, INC. 

161 Commerce Way 
Walnut. CA 91789 

TEL: (714) 595-6146 • FAX: (714) 595-6293 


EASTERN REGIONAL OFFICE 
CONTINENTAL TECHNOLOGY, INC. 

300 McGAW DRIVE 
EDISON, NEW JERSEY 00837 
TEL: (201) 223-7377 FAX: (201) 225-6353 


FACTORY 


CHUNTEX ELECTRONIC CO., LTD. 
ROOM 401, NO. 30 SEC. 1, 
HSIN-SHENG S. RD„ 

TAIPEI, TAIWAN, R.O.C. 

TEL: {02} 3921171 FAX: (02) 3919760 


Apple Mail I is a ftgistcrcd trademark of Apple Computer* Inc. 
Amiga is a registered trademark of Commoiiorc-Amiga. 


362 BYTE- NOVEMBER 1988 


Circle 84 on Reader Service Card (DEALERS: 85} 




















FEATURE 


Multiple 
Regression 
with Excel 

A little-known feature of Microsoft Excel lets you do 
powerful multiple regression analysis 

Charles W. Kyd 


icrosoft Excel contains a powerful feature 
that’s new to spreadsheet technology. It’s also a 
hidden feature, largely overlooked by users and 
the computer press. 

The new feature is array processing within 
spreadsheet formulas* It includes functions that multiply, in¬ 
vert, transpose, and find the determinant of arrays or matrices. 
It lets you generate a temporary array, modify it, and summa¬ 
rize it, all within the same formula. It allows range definitions 
to change as the result of calculated values in the spreadsheet. It 
even brings certain characteristics of a relational database to 
spreadsheets. 

Most important, it lets you perform sophisticated applica¬ 
tions, such as multiple regression analysis. 

Array Processing in Excel 

In Excel, an array is a rectangular area of data that can exist in 
spreadsheet cells, in range definitions, or as a temporary work 
area within a formula. By using arrays, you can largely elimi¬ 
nate the columns of intermediate calculations that clutter many 
spreadsheets* 

For example, figure 1 presents a simple purchase history file 
containing the month of purchase, part number, quantity, and 
price of each purchased item. To calculate total purchases for 
this figure, most spreadsheets would require that you create a 
column that subtotals purchases for each row. Figure 2, how¬ 
ever, summarizes figure 1 directly* 

To create the formulas in figure 2, you first define in figure 
1 the range name Quantity as =$C$6:$C$l4 and Price as 
=$D$6: ?D$l4. So far, there are no surprises; you could define 
similar ranges in most other spreadsheets* But in Excel, you 
can also define the range name Subtotals as = Quantity 
*Price. This definition sets up Subtotals as an array that con¬ 
sists of each cell of the Quantity array multiplied by the corre¬ 
sponding ceil of the Price array. 

Notice that, unlike other spreadsheets, Excel allows the new 
array to exist in memory, independent of the rows and columns 


in the spreadsheet. To prove this point, if you press the F5 
(GOTO) key in PC Excel and enter Subtotals, Excel returns 
an error message because there’s no place within the spread¬ 
sheet for the cell pointer to go. 

The formula in cell E21 of figure 2 S which depends on Ex¬ 
cel’s array-processing ability to return the amount of total pur¬ 
chases, could be replaced with a different formula: 

1* It could contain =5UM(Subtotals). Because you’ve de¬ 
fined Subtotals as an array that contains the subtotal of each 
purchase, you can simply find the sum of this array, 

2, It could contain =SUM(Quant Ity#Frice), When you enter 
this formula, it first creates a temporary array containing each 
subtotal, which the SUM function totals. For this formula to 
work properly, however, you must enter it as an array formula. 
To do so, first type it in as you normally would. Then, in PC 
Excel, hold down Control-Shift and press Enter. (In Mac Ex¬ 
cel, hold down the Command key and press Enter.) When you 
do so, the spreadsheet shows that you’ve created an array for¬ 
mula by enclosing it in braces in the formula bar, like this: 
{=SUM{Quantity*Price)}. 

3. It could contain =MHULT(TRANSPOSE(Quantity) .Price) * 
Using the techniques of traditional matrix algebra, this formula 
calculates the dot product of the two arrays. To do so, the for¬ 
mula transposes the 4-by-l Quantity array to produce a l-by-4 
array, and then premultiplies it by the 4-by-l Price array, pro¬ 
ducing a 1-by-l array that contains the grand total. 

These formulas generate the same result, and they do so 
more quickly and with a less-cluttered worksheet than other 
spreadsheet programs require. But because of the way you’ve 
defined the Quantity and Price ranges, all three of the formu¬ 
las rest on shaky ground. Remember, these ranges begin and 
end with data in figure 1, not with the top and bottom borders. 
This approach is dangerous because if you insert additional 
rows of data above the first row or below the last row of data, 
you don’t expand the two ranges as you should to include the 
new data, 

continued 
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The common way to deal with this problem is to define range 
names to include the top and bottom borders. This way, range 
names always include any rows of data inserted between the 
borders. Unfortunately, this approach fails in this instance be¬ 
cause many array operations would attempt to treat the empty 
border cells as legitimate data, thereby returning error 
messages. 

To solve this problem, you must define dynamic range 
names, names that expand or contract as the shape of the data 
expands or contracts. To do so, you first define the range Input 
as This range, which surrounds the data in fig¬ 

ure 1, serves as a reference for the dynamic range name 
definitions. 

Once you've defined Input, you can define these four 
ranges: 

Month=INDEX(Input,2,1}:INDEX{Input,ROWS 
(Input)-1,1) 

PartNum=INDEX(Input,2,2):INDEX(Input,HOWS 
(Input)-1,2) 

Quantlty=INDEX(Input,2,3):INDEX(Input,ROWS 

(Input)-!,3) 

Price=INDEX(Input,2,4):INDEX(Input,ROWS 
(Input)-lj4) 

These dynamic-range definitions allow the number of rows of 
data to expand and contract while allowing the defined ranges 
to do likewise and still reference only the actual data. The IN¬ 
DEX function provides the key to this process. This function 
takes the form =INDEX(array,row_num,column_num) and re¬ 
turns either data or a cell reference, depending on how it T s used 
in a formula. Here, because two INDEX functions are joined by 
a colon, Excel correctly assumes that you want it to return a cel l 
reference. 

Therefore, the first cell in the Quantity range is defined by 


the cell in the second row and third column of the Input range, 
which is cell C6, The last cell in the Quantity range is defined 
as one row above the last row of the Input range and in the third 
column of that range, which is cell C14. (The ROWS function 
returns the number of rows in a range and therefore specifies 
the last row of the Input range.) 

This approach, therefore, defines Quantity as the range 
C6:C14. This is the same area that the original definition of 
Quantity specified, but unlike the first definition, this one is 
dynamic. 

With these four ranges defined, you can quickly calculate the 
remaining summary information in figure 2, Cell E22 in this 
figure counts the number of purchases made in February. Its 
formula, which you must enter in the form of an array, is as 
follows: 

=C0UNT(IF{Month=2,Month)) 

This formula creates a temporary array that contains the month 
value whenever the value equals 2, and then the formula re¬ 
turns the count of this array. 

Alternatively, you could use the following formula to pro- 
duce the same result: 

=SUM(IF(Month=2,l)) 

This formula creates a temporary array that contains the value 
of 1 whenever a value in the Month range equals 2; the sum of 
this array returns a count of the number of occurrences. 

Cell E23 returns the sum of all purchases made in February 
for part number 110. Its formula, which must also be entered as 
an array, is 

=SUM{IF(PartNum=110,IF(Month=2,Subtotals))) 

continued 
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Figure 1; This purchase history file contains transaction data that Excel J s array formulas summarize in figure 2. 
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WE WELCOME INTERNATIONAL ORDERS 
4 



1 818 705-4885 FAX 


Software 


Pagemaker 3 0 

SI.OT 

AMERICAN SMALL BUSINESS 


Design Cad 

159.00 

Design Cad 3D 

159.00 

ASHTON TATE 


Multimate II 

279.00 

Dbase III Plus 

395.00 

Rapid File 

195.00 

Framework Ft 

429.00 

Chartmaster 

229.00 

Master Graphics 

299.00 

ASK SAM SYSTEM 


Ask Sam 

235.00 

AUTODESK 


Autosketch Enhanced 

65 00 

BLOC DEVELOPMENT 


Formlool W/Greatest Hits 

59.00 

BOEING COMPUTES SERVICES 


Boeing Graphics (3D Color) 

209.00 

BORLAND 


Spr il 

125 00 

Sidekick 

55 00 

Sidekick Plus 

125 00 

Eureka 

99 00 

Duatira 

149.00 

Turbo Database Toolbox 

02.00 

Turbo Graphix 

62.00 

The Developer's Library 

235 00 

Turbo Lightning 

62,00 

Reflex 

90.DD 

Superkey 

62.00 

Tutor Prolog 

B2.0O 

Turbo Basic 

62.00 

Tu rbo C 

62,00 

Paradox V 2 0 

429.00 

Turbo Pascal 4,0 

62,00 

Turbo Tulor 4.0 

45,00 

BREAKTHROUGH 


Trmeline V 3 

339.00 

BRODERBUNO 


Prinl Shop 

35 00 

Memory Mate 

45.00 

BUTTON WARE 


PC File + 

45.00 

CENTRAL POINT 


coov ii pc 

25 00 

Copy II PC Option Brd Dlx 

109 00 

PC Tools Deluxe 

39.00 

COMPUTER ASSOCIATES 


Supercalc IV 

299 00 

Superprojea Expert 

445.00 

ACCPAC BPI 

275.00 

Silverado 

99.00 

CONCENTRIC DATA SYSTEMS 


R 8 R Relational Report 

109.00 

CORE INTERNATIONAL 


Corefast 

89.D0 

DAC 


Easy Accounting 3.0 

59.00 

Easy Payralt 3.Q 

59.00 

Bonus Pack 3.0 

115.00 

UTILITIES 


Org Plus 

59.00 

t Dir PLUS 

55,00 

Duet 

49.00 

Dirtct Access 

55.00 

Grammatik 111 

55.00 

X Tree 

37.00 

X Tree Pro 

69.00 

Sideways 

40.00 

Max Think 

45.00 

Tornado 

59.00 

Graph-In-The-Box 

55.00 

Mace Utilities 

55.00 

Norton Utilities 

50.00 

Norton Utilities Advanced 

79.06 

Norton Commander 

49.00 

Disk Technician 

59.Q0 

Disk Technician Plus 

79.00 

CopywrUe/Zerodisk 

CALL 

Desgview 2.01 

75,00 

Righlwriter 

59,00 

Mirror II 

35.00 

Flash 5.6 

49.00 

O 0 A 3.0 

199.00 

Lapllnk Plus 

85.00 

Mo(e-lt-Plus 

49.00 

SQZ Plus 

59.00 

Cambridge Spreadsheet Analyst 

69.00 

The Documentor 

179,00 

dFkrw 

89.00 


DATASTORM 

Pracomm Plus 

DBFAST 

Oblast 

DIGITAL RESEARCH 

Gem Desktop 
Gem Draw Pius 
Gem 1st Word Plus 
Gem Wort Chart 
Presentation Team 
Desktop Publisher 
DIGITALK 

Smalltalk V 
Smalltalk V 286 

FIFTH GENERATION 

Fastback 
Fastback Plus 

rOX SOFTWARE 

Foxbase Plus 
Foxbase Multi-user 
Foxbase Runtime Unlimited 

GENERIC SOFTWARE 

Generic Cad 3.0 

Dot Plot 

Auto Convert 

Auto Dimension 

3D Solid Modeling/Rendering 

GIBSON TECHNOLOGY 

Spinwnte 

GOLDEN BOW 

V Feature Deluxe 

V Cache 
HAVENERIE 
Interactive Easraw 
NATES 
Smartcom 111 
HILGRACVE 
Hyper Access 
IBM 

DispFaywriTe IV 
DOS 3.3 

LATTICE 

Lattice C Compiler 

LEADING EDGE 

Word Processor W/Spell/Merge 
Word Processor VI .3 

LIVING VIDEOTEXT 

Grandview 

LOTUS DEVELOPMENT 

ALL PRODUCTS 

MATHSOFT 

Matbcad 2.0 

MICA 

Managing Your Money 4.0 

MERIDIAN TECHNOLOGY 

Carbon Copy Plus 

MICROGRAFX 

Designer 

MICROLYTIC5 

Goler 

MICROPRO 

Wordstar Professional 
WordStar 2000 Plus 

MICRORIM 

Rbase for Dos 

MICROSOFT 

Pageuew 
Quick C 
Word 

Quickbasic 
C Compiler 
Fortran Compter 
Cobol Compiler 
Macro Assembler 
Learning DOS 
flight SimulaLar 
Excel 

Windows 386 
PC Works 

MlCROSTUF 

Crosstalk XVI 
Crosstalk Mark 4 

MIGENT 

Abifily Plus 

NANTUCKET 

Clipper 


Nutshell Plus 

NORTH EDGE SOFTWARE 

Timeslips III 

PAPERBACK SOFTWARE 

VP Into 
VP Planner 
VP Planner Plus 


125,00 
45.00 

129,00 

149.00 

89.00 

m.m 

95 00 

229 00 

59 00 
89.00 

159.00 

CALL 

225.00 

125,00 

115,00 

465.00 

42,00 

249.00 
239 00 

475.00 

35,00 
67.00 
225.00 
67 00 
299.00 
299.00 
599.00 
99.00 
35.00 
35,00 
309.00 
129,00 
129.00 

99.00 

125.00 

145.00 

439.00 

159.00 

115.00 

65 00 
55.00 
95 00 


PATTON A PATTON 

Flowcharting II Phis 

PC SUPPORT GROUP 

Lucid 3$ V 2.0 

PEACHTREE 

Complete Accounting II 

PERSOFT 

Smarterm 240 
Releree 

SANTA CRUZ OPERATION 

Xenix 286 Operating SyS 
Xenix 236 envelope ment Sys 
Xenix 386 Operating Sys 
Xenix 386 Developemerti 5y$ 

SC (TO* 

Project Scheduler Network 

SIMON A SCHUSTER 

New World Wriler II 
Typing Tutor EV 

SOFT LOGIC SOLUTIONS 

Disk Optimizer 
Cubit 

Double DOS 
® Liberty 
Magic Miner 

SOFTWARE PUBLISHING 

FFS Frrsl Publisher 
Professional Write 
Professional File 
PFS Professional Plan 
PFS First Choice 
Harvard Total Project II 
Harvard Graphics 
STORAGE DIMENSIONS 

Speedster 

IRANSIC SYSTEMS 

Masterkey Unlock 
dAnalyst 

TURBO POWER 

TDebug 

Turbo Professional 

UNISON WORLD 

Prinfmaster Phis 
An Gallery f & II & I 
Newsmasler tf 


I (Each) 


385.00 

99.00 

32.00 

42.00 

42.00 

42.00 

115.00 

59.00 

79.00 
T 19,00 
179.00 
59.00 
89.00 
379.00 
299.00 

49.00 

109.00 
135 00 

35.00 


32.00 
19.00 
49 00 


65. 


Prime Time 

WORD PERFECT CORPORATION 

Word Perfect 5,0 239- 

Wcrd Perfecl Network Server 349, 

Word Perfect Network Add-On 75. 

Plan Perfect 195. 

Data Perfect 299. 

Word Perfect Executive 125. 

Wort Perfect Library 65. 

WORD TECH 

DBXL Diamond 115. 

Quicksilver Diamond 345. 

XEROX 

Venture Publisher 1,1 519. 

HARDWARE 

ARRAV TECHNOLOGIES (AH} 

VIP VGA 
EGAWonder 
AST RESEARCH 

Advantage Premium 512K 
Six Pack Plus 384K 
Six Pack Premium 256K 
Rampage AT 512K 
.AST 5251/11 Enhanced 
Hot Shot 286 
ATD ZUCKER 
Monographic^ Short Card 
Memory Expansion 384K 
Modular 1/0 Bare P/5/Clock 
Clock Board Standalone 
1200 Baud Internal Modem 
CITIZEN 
1200 
MSP 40 
MSP 15E 
MSP 50 

COMPUTER ACCESSORIES 

P15 Power Director 

EVEREX 

EV 1800 AMHZ AT System 
EV 1000 10MHZ AT 0 Wait 
Evercom II 1200 Modem 
Evercom III 2400 Ini Modem 
Magic I/O For AT 
RAM 3000 EMS Expansion 


279.00 

189.00 

379.00 
259,00 
269,00 
439 00 
579 00 


79,00 
219.00 
75 00 
35.00 
05 00 

159.00 

349.00 

359.00 

445.00 

99.00 

985.00 

1249.00 

75.00 

155,90 

59.00 

99.00 


FIFTH I 

Logical Connection 256K 

HAYES 

Sman modem 1200 
Smarlmodem 120GB W/Snftware 
Smartmodem 2400 
Smartmode m 240GB W/Software 

HERCULES 

Hercules Monochrome Pius 

HEWLETT PACKARD 

LaserJet II 

Fonls/Cartridges lor LaserJet II 

INTEL 

Above Board PC 64 K 
Above Board 286 W/512K 
8087-3 (5MHZ) 

8067-2 (8 MHZ) 

80287 (6 MHZ) 

80827 {8 MHZ) 

80287 (10 MHZ) 


379.00 


moo 

1849.00 

CALL 

269.00 
369 00 
109.00 
159.00 
175.00 
250,00 
319.00 


Inboard 386 PC or 3S6 AT 

1099.60 

1 MB Exp for 386 Inboard 

575.00 

INTERNATIONAL BATTERY 


AT Replacement Battery 

19.50 

AST Six Pack Battery 

3 50 

IRWIN MAGNETICS 


120 XT 20MB internal 

339.00 

125 AT .20 MB Infernal 

339,00 

KENSINGTON 


Masterpiece 

89.00 

Masterpiece Plus 

105-00 

Masterpiece Remote 

115.00 

LOGITECH 


Logimouse C7 

75.00 

Logimouse Hi He/ 

99,00 

Logimouse C7 + Painibrusb 

95.00 

Logimouse W/Cad/Palnt 

125.00 

Publisher Mouse 

125.00 

MICROSOFT 


BUS Mouse W/Paintbrush 

109.00 

BUS Mouse W/Wmdows 

145.00 

Serial Mouse W/Painl brush 

109.00 

Serial Mouse W/Windows 

145.00 

MICROSPEED 


Fast Trap 

95.00 

MIGENT 


Pockel Modem 

115,00 

MOUSE SYSTEMS 


PC Mouse BUS Plus 

95.00 

PC Mouse Serial Plus 

95.00 

MEC HOME ELECTRONICS 


Multisync II 

629,00 

NEC INFORMATION SYSTEMS 


P 2200 80 COL 

379.00 

P520C 

589.00 

P5300 

769.00 

PANASONIC 


KX-P10&1I 

209.00 

KX-P1595 

479.00 

KX-P1524 

649 00 

KX-10921 

365.00 

PARADISE 


Autoswiich 480 

169 00 

VGA Plus 

279 00 



Hardcard 20 MB 

569 00 

Harduard 40 MB 

709.00 

POLAROID 


Polaroid Palette 

1499.00 

Polaroid Palette Plus 

2399,00 

PRACTICAL PERIPHERALS 


Practical Modem 1200 Internal 

69.00 

Pracbcal Modem 1200 SA 

109.00 

Practical Modem 2400 INT 

155.00 

Practical Modem 2400 SA 

185.00 

SAMSUNG 


Amber Monitor 

85.00 

SEAGATE TECHNOLOGY 


ST 251 40MB No Controller 

389,00 

ST 225 20MB W/Contraller 

295.00 

ST 238 30MB W/Controller 

319.00 

ST 251-1 No Controller 

445.00 

SUM MAG R APH K S 


Summasketch 1.201 Plus 

389 00 

SYSGEN 


Ext SW Drive 

289.00 

TOUCH BASE 


Wortdport 2400 Modem 

269 00 

Woridpon 1200 Modem 

159.00 

TOSHIBA 


T 1000 Laptop 

875 DO 

T 3100-20 Laptop 

3415.00 

P321 SL Printer 

549.00 

P341 SL 

759.00 

P351 SX 

1175 00 


ADVANTAGES 

•Orders placed before 3 p.m. (PST) shipped 
same day 

*We welcome corporate accounts 
•Immediate replacerrreni of defective goods. 
•Bulk discounts 


•Immediate shipmeni on purchase orders 
from Qualified institutions (schools and 
universities included) 

•No hidden charges 


TERMS: 

| All prices are subject to change without notice. We 

WE WELCOME INTERNATIONAL ORDERS 


do not guaranies compatibility No surcharge for VISA 
or MasterCard 2% surcharge American Express Nd 
returns wihoul RA# Snort shipments must be 
notified vnlhtn 48 hours 15% reslockimt fee on W- 
defective goods' $3 50 CD D. charge Shipping S4.50 
minimum per item, less on bulk orders i.SS 50 Slue- 
Label } (Higher tor sans software or hardware items} 


Call lor prices lor any software Item not included la 
this price list. 

Order desk 8 technical support open 
8 i;m IP 6 p.m, r 
10 a m in 2 p.m 
P.O. BOX 1588 
6934 Candy St.. State #109-110 
Reseda. CA 91335 

Telex 2TO415COMPU UK/Fax 618-705-4045 


Menday-Frktay 
n Salurttay (PST) 


1818 705-1895 US 1800 231-6603 CA 1800 328-4473 US 
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This formula creates a temporary array that contains a subtotal 
value whenever the month of a purchase equals 2 and the part 
number equals 110, and then the formula returns the sum of 
these subtotals. 

Notice that instead of the AND operator, this formula uses 
nested IF statements to join the two conditions. (PC Excel 
allows a maximum of eight IF statements to be nested in this 
manner; Mac Excel allows seven.) Also notice that only the 
final IF statement in the nest must specify the THEN portion of 
the argument H 

The table at the bottom of figure 2 uses a similar formula to 
generate a summary of purchases by part number and month. 
The general format of this table is one that Tve used for years 
for analyzing purchases, sales, operating expenses, and other 
transaction data. 

To generate this table using most other spreadsheets, you 
would need to define a Criteria range and then set up a two- 
way data table that depends on a DSUM calculation. Not only 
does this approach require a complex setup, it calculates slowly 
because the entire spreadsheet must recalculate once for every 
cell in the data table. 

However, Excel lets you create this table easily. To do so, 
first enter the data in the ranges A29:A32 and B27:D27, and 
then enter the following array formula in cell B29: 

=SUM(IF(FartNum:=$A29,IF(Month-B$27 J Subtotals))) 

To complete the table, simply copy the formula in cell B29 to 
the range B29:D32 ? and then enter the SUM formulas in row 34 
and in the range E29: E32 • Using this approach to generate the 
summary table requires that the spreadsheet recalculate only 
once—just as with any other formula that does not require 
iteration. 


Multiple Regression Analysis with Arrays 

One effective way to illustrate the power of array processing is 
to apply it to a challenging but useful application, such as multi* 
pie regression analysis. This statistical technique offers three 
challenges: It depends on sophisticated formulas generally hid¬ 
den in dusty statistics books; it uses calculations that are be¬ 
yond the ability of most spreadsheets to directly perform; and it 
produces results that many users find difficult to interpret. 

Nevertheless, multiple regression serves as a valuable tool in 
many business applications. Suppose, for example, that the 
controller of a company that manufactures printed circuit 
boards for personal computers wants to improve her company’s 
sales forecasts. To bring a note of reality to the overenthusiastic 
estimates of her marketing department, she decides to forecast 
company sales by using general economic indicators. If she can 
find a relationship between the economic indicators and her 
sales, she can base her own forecasts on the economic forecasts 
of outside experts. 

Multiple regression analysis is a standard statistical tech¬ 
nique that can find this relationship between a dependent vari¬ 
able (sales) and several independent variables (economic indi¬ 
cators). To begin the analysis, the controller decides to test an 
assumption that her sales vary with changes in total corporate 
profits, disposable consumer income, and the nationwide sales 
of personal computers. She therefore assembles the data shown 
in figure 3, 

Figure 4 shows a spreadsheet that contains the results of her 
analysis. These are the statistics commonly produced by soft¬ 
ware designed for statistical analysis, but not by spreadsheet 
programs. {The Data Regression command in Lotus 1-2-3 gen¬ 
erates about half of these statistics—those found in rows 7, 9, 
10, and 19, in the range C20:E20, and in cell A21.) 

continued 



A 

B 

1 c 

D T E 

F 

18 






19 






20 

Purchase Summary 




21 

Total Purchases 



5,063.00 


22 

Number of Purchases In February 


4 


23 
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26 
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27 
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29 
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36.0C 
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6.bo 

641.00 


30 
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2,896.0C 

) 408.50 

0.00 
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3! 

110 
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) 180.00 

900.00 

1,080.00 
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o.oc 

) 0.00 

37.50 

37.50 
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34 

Total 

2 ,932.0C 

) | 1,193.50 

937.50 ] 

[ 5,063.00 


35 







Figure 2: Array formulas in this figure summarize the transaction data from figure L They do so without using columns 
of intermediate calculations, criteria ranges, DSUM functions, or data tables. 
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T he correlation 

matrix helps uncover a potential problem; the forecast 
may be unreliable if two or more independent variables 
are closely correlated. 


To cut to the heart of the application, Fve included tables that 
explain both the range names (see table 1) and formulas (see 
table 2} used in figure 4. This approach lets you refer to the 
information easily when you create the application. But before 
you refer to these formulas, let’s take a closer look at what their 
results mean. 

Interpreting the Results 

How might the corporate controller interpret the results in fig¬ 
ure 4? Overall, the analysis shows a strong association between 
changes in sales and changes in the economic indicators that 
she’s selected. The R-squared value in cell CIO is the easiest 
value to interpret. It tells the controller that 90.1 percent of the 
variations in sales can be explained by variations in the inde¬ 
pendent variables. 

When the controller looks up the F value (cell Cl 1) in a table 
at the back of nearly any introductory statistics book, she learns 
that she’s identified a statistically significant relationship in 
her analysis. When she checks the standard error of the esti¬ 
mate (cell C9), she learns that actual sales generally fall within 


$.922 of their estimated value. This value represents a rela¬ 
tively accurate estimate, considering that her sales range from 
$10 to $17 in figure 3. 

Row 19 of figure 4 shows the regression formula, which esti¬ 
mates that monthly sales equal $48,646, plus 0,704 times cor¬ 
porate profits in the month, plus 0,318 times disposable income, 
plus 0.714 times computer sales. Rows 20 and 21 help her eval¬ 
uate the significance of these coefficients. Row 20 contains a 
measure of variability of each coefficient, and row 21 contains 
a ratio that shows how many times greater each coefficient is 
than its measure of variability. When she looks up each of these 
t-statistics ratios in her statistics book, she finds that each coef¬ 
ficient is significant at the 95 percent confidence level. 

Rows 28 and 29 help the controller to estimate future sales. 
She enters economic forecasts of corporate profits, disposable 
income, and computer sales in row 28. When she recalculates 
the spreadsheet, it combines the coefficients in row 19 and the 
estimates in row 28. The result, which appears in cell B29, pre¬ 
dicts the sales of her own printed circuit boards. 

continued 
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Board 

5 



Profits 

Income 

Sales 
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6 

Month 


1 

2 

3 

Y 
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! X vXXX>! v! v X : X* 



v jx*:>£x j: x j: j: xovX vl:X vX;X;Xjx 
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January 

1 

35 

49 

33 

17 

9 

February 

1 

30 

48 

30 

10 

10 

March 

1 

34 

50 

32 

14 

11 

April 

1 

35 

50 

28 

12 

12 

May 

1 

34 

51 

29 

12 

13 

June 

1 

39 

49 

30 

16 

14 

July 

1 

34 

55 

33 

16 

15 

August 

1 

36 

47 

33 

14 

16 

September 

1 

35 

50 

31 

14 

17 

October 

1 

34 

47 

31 

12 

18 

November 

1 

36 

50 

34 

17 

19 

20 

December 

1 

31 

49 

31 

10 


Figure 3: A record of economic data by month and a record of printed circuit board sales for a hypothetical company . Figure 4 
performs a multiple regression analysis of this data. 
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Where price 
and performance meet 


Life is one long—usually frustrating—search for the highest 
possible performance at the best possible price. 

Fortunately, for FCC-approved XT® AT® and 386* bare-bone 
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The spreadsheet includes an analysis of variance (ANOVA) 
table for two reasons. First, it generates certain values required 
by other formulas in the spreadsheet. Second, it summarizes 
the regression results from yet another viewpoint. You can see 
that the sum of the squares due to regression (SSR) is almost as 
large as the total sum of squares (SST). In fact, as the R- 
squared value tells you, the SSR represents 90 A percent of the 
SST. Similarly, the mean sum of squares due to regression 
(MSR) is significantly greater than the mean sum of squares 
due to the error (MSE). In fact, as the F value tells you, the 


MSR value is 24,28 times the MSE value. 

The correlation matrix at the bottom of the spreadsheet in 
figure 4 displays the correlation coefficients for each pair of 
variables. This coefficient is a measure of the linear association 
between each pair. If the variables have a perfect linear rela¬ 
tionship, the correlation coefficient equals either 1 or -1, de¬ 
pending on whether the variables both rise and fall together or 
whether one rises as the other falls. (Of course, each variable in 
the matrix is perfectly correlated with itself.) The correlation 

continued 
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Number of observations (n) 

12 
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Number of Ind. Variables (k) 3 
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Std Error of Estimate 

. 922 
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R-Squared 


90.10% 
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F Value (df= 3,8) 


24.28 
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Variable Number 
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Individual Variables 
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Constant 





19 

Coefficients 

-48.646 

.704 

.3181 

.714 


20 

Std Error of Coef 

8.471 

.121 

. 132 

. 156 


21 

T Statistic (df=8) 

-5.742 

5.803 

2, 398! 

4.594 


22 







23 

Average Value 

34.417 

49.583 

31.250 

13.667 


24 

Standard Deviation 

2.314 

2.109 

1.815 
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Point Estimate 
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Enter Values; 
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[ 49 

l ni 
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15.142 





3 0 







31 







32 

Analysis of Variance (ANOVA) 




33 


ss 

df 


MS 
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SSR 
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3 
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35 

Error 

SSE 
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8 
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.7337 
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Figure 4: This spreadsheet uses Excel's array processing abilities to present the statistics common to statistical software. 
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Circle 177 on Reader Service Card 


Table 1: The range names used to create the 
spreadsheet in figure 4 L 

Jnput-M FLO ATA,XLS! Input 

This range name refers to figure 3. 

Data = INDEX{lnput,2,2): 

INDEX(lnput, ROWS(lnput) - 1,COLUMNS(lnput)) 

The Data matrix contains all the data and only the data. It ex¬ 
cludes borders and the column of Is from the input matrix. 

XI = INDEX(lnput,2,1): 

IN D EX (I n put, RO WS (I n put) -1, COLUMNS! Input) -1) 
X = IN DEXflnput, 2,2); 

I N D EX(I n put, ROWS (Input) -1, COLUMNS(lnput) -1) 

These two arrays of X data differ in only one way: The Xi matrix 
Includes the column of 1 s; the X matrix excludes this column. 

Y = iNDEXflnput, 2, CQLUMNS(lnput)): 

INDEXflnput, ROWS(lnput) -1 ,CQLUMNS(lnput)) 

The Y column contains the data in the rightmost column of the 
Data matrix. 

These four ranges are defined using dynamic range definitions, 
as described in the text 

n=$C$7 

This name defines the ceil that contains the number of observa¬ 
tions (in this example, the number of months of data). 

k=SQ$8 

Authorities are divided between whether the k notation should 
represent the number of independent variables—the Xs—or the 
number of all variables—the Xs and the Y. Here, k represents 
the number of X variables. 

b = $B$19:$E$19 

This name contains all coefficients of the regression equation. 

Avg = $C$23 :$F$23 
AvgY = $FS23 

The Avg name contains the averages of the X and Y variables. 
The Avgy range contains only the average for the Y variable. 

Std = $C$24:$FS24 

This name contains the standard deviation of each of the X and 

Y variables. 

Est = $B$28: $E$28 

The Point Estimate section of figure 4 forecasts a value of Y 
when you enter estimated values of X. This range contains the 
estimated values of X. Notice, however, that the range includes 
cell B28, which contains the hidden value of 1. To hide this 
value, select Format Number and then enter (two semico¬ 
lons) as a custom format. 

SSR-$C$34 
SSE=$C$35 
SST=$C$36 

These names contain the respective values for the sum of the 
squares due to regression (SSR), attributed to errors (SSE), and 
the total sum of squares (SST). 

MSR = $E$34 
MSE = $E$35 

These two names label values from the ANQVA table. MSR rep¬ 
resents the regression mean square; MSE represents the error 
mean square. 
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Table 2: The formulas used to create the spreadsheet in figure 4. They should be entered in the order they 're listed here. 


C7=COUNT(Y) 

The number of Y values equals the total number of observations. 

C8 = CO LU M N S( X ) 

The number of X columns equals the number of independent 
variables, range name k. 

All ="F Value (dt= “AkAV&n-k-1*T 

This formula returns the two values of F's degrees of freedom (k 
and n-k-1)asalabel. 

Cl 4 1 

D14 = 1 +C14 

Copy this formula to the right as needed. 

B19(PC) = JNDEX(LINEST(Y,X),1 ,k - B14 +1) 

In PC Excel, the LI NEST function returns a 1 -by-4 array that con¬ 
tains the coefficients of a multiple regression equation in the 
order of X3, X2, XL and the constant. The index function dis¬ 
plays a value from this array. Copy this formula to the right as 
needed, 

B19(Mac) = INDEX(MMULT(MMULT(MINVERSE(MMULT 
(TRAN SPOSE(X f), X I)), TRANSPOSE^!}), Y),B14 +1,1) 

Because Mac Excel {through version 1,5) doesn't have the LIN- 
est function, you must use arrays to generate the coefficients of 
the multiple regression equation. This array formula returns the 
coefficients in a4-by-1 array in the order of the constant, XI. X2, 
and X3, and then the INDEX function displays the appropriate 
value. Copy this formula to the right as needed. 

A21 = “T Statistic (df = “An - k -1 AT , 

This formula returns the value of the t-statistic's degrees of free¬ 
dom (n-k-l)asalabei, 

Q23 = AVERAGES WDEX(Data, 1 ,C$14): 

IN DEX( Data, RO WS(Data), C$ 14)) 

C24 = STDEV(lNDEX(Data, 1 ,C$14): 

IN DE X (Da ta, RO WS(Data), C$ 14)) 

Copy these formulas to the right as needed. However, because 
the Y oolumn contains a Y in row 14 rather than a number, this 
formula won't work for the Y values. 

F23=AVERAGE(INDEX(Data r 1 t COLUMNS(Data»: 

IN DEX( Data, RO WS(Data), CO LU MN3(Data))) 

F24 = STDEV(INDEX(Data,1 1 COLUMNS(Data)): 
INDEX(Data J flOWS(Data),COLUMNS(Data))) 

Use these two formulas to calculate the average and standard 
deviation of the Y value. 

B20 1 

This cell contains the value of 1 but is hidden by its number for¬ 
mat of 

C28 35 

The remaining cells in this row contain the forecasted values for 
the independent variables (the X values) 

B29=MMULT(Est,TRANSPOSE(b)) 

This array formula calculates the Y value by multiplying the esti¬ 
mated values of the independent variables by the coefficients of 
the regression equation. 

€34 — SUM({Avg Y - MMULT(Xl t TRANSPOSE(b)))'2) 

To find the sum of the squared deviations due to regression 


(SSR) in this array formula, subtract the column of predicted Vfe 
(generated here by the MMULT section of the formula) from the 
mean of the Y& (AvgY), square the results, and then sum the 
squares. 

€35 = SUM({Y - MMULT(X!JRANSPOSE(b))) 2) 

To find the sum of the squared deviations caused by errors 
(SSE) in this array formula, subtract the column of predicted 
(generated here by the MMULT section of the formula) from each 
value of Y, square the results, and then sum the squares. 

C36 = 3UM((Y - AvgY)"2) 

To find the total sum of the squared deviations (SST) in this array 
formula, subtract the average Y from each value of Y, square the 
results, and then sum the squares. 

034 = k 

The SSR degrees of freedom equals the number of independent 
variables. 

035=n-k -1 

The SSE degrees of freedom equals the total number of obser¬ 
vations less the number of both the dependent and indepen¬ 
dent variables. 

D36 = n-1 

The SST degrees of freedom equals the total number of obser¬ 
vations less the number of dependent variables. It also equals 
the sum of the previous 2 degrees of freedom, 

E34 = S$R/D34 

The mean squared deviation due to regression (MSR) equals 
the sum of the squares due to regression divided by the SSR 
degrees of freedom. 

E35 = SSE/D35 

The mean squared deviation caused by the error (MSE) equals 
the sum of the squares caused by the error divided by the SSE 
degrees of freedom. 

A42 = 1+A41 
€40 = 1 + B40 

Copy these formulas down or to the right as needed. 

B41 = (MMULT(TR AN SPOSE( Data - Avg),DataAvg)/ 

(TRAN SPO SE(Std) * Std))/(n -1) 

If you let U and Wbe any variables in the Data range, and you let 
u and w equal the value of the deviations from their means, their 
correlation coefficient is equal to Sum(u*w)/Sqrt(Sum 
(u"2)*Sum(w'2)L This formula generates an array that con¬ 
tains all such combinations of correlations. To enter this formula, 
first highlight the range B4i:E44, type the formula as shown, and 
then enter it by pressing Control-Shift and Enter. (In Mac Excel, 
hold down the Command key and then press Enter.) 

C9=(SSE/(n-k-1)) as 

The standard error of the estimate equals the standard deviation 
of the error values. To find the standard deviation, divide the 
sum of the squares of the error terms by (n - k -1) and then take 
the square root of the result. 

C10 = SSR/SST 

The R-squared represents the proportion of all squared devi¬ 
ations that have been explained by the regression equation. 
That is, it's the simple ratio shown. 

continued 
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C11 =MSR/MSE 

The F value compares the mean sum from regression to the 
mean sum from errors 

B2G = SQRT(INDEX(M I NVERSE(MMULT(TR ANSPOSE(Xi), 
Xi)), B$14+1, B$ 14 + 1) * $C$9"2) 

Multiplying the minvebse portion of this array formula by the 
square of the standard error of the estimate (“sigma squared") 
returns the variance-covariance matrix. Taking the square roots 
of the diagonal elements of this matrix returns the standard devi¬ 
ations of each of the coefficients of the regression equation, 
which are more commonly referred to as the standard errors of 
the coefficients. When you've entered this formula in the one ceil 
shown, copy it to the right as necessary. 

C21 =*019/020 

The Fstatjstic equals each coefficient divided by its standard 
error. 


coefficient equals 0 if there is no linear relationship between 
the variables. 

This correlation matrix helps the controller uncover a poten¬ 
tial problem with her regression analysis: Her forecast may be 
unreliable if two or more independent variables are closely cor¬ 
related, a condition that statisticians call multicolinearity, In 
the spreadsheet, however, the correlation matrix shows that 
none of the independent variables have a correlation coeff icient 
greater than 0*1461. Therefore, multicolinearity isn’t a prob¬ 
lem for her because, as a rule of thumb* these problems arise 
only when correlation coefficients are greater than 0.70 or less 
than -0.70* 

Suppose, however, that the controller had included two addi¬ 
tional independent variables in her analysis: sales of monitors 
for personal computers* and corporate bankruptcies. If she 
had, she probably would have found that sales of personal com¬ 
puters show a high and positive correlation with the sales of 
monitors for personal computers and that business profits show 
a high and negative correlation with corporate bankruptcies (as 
profits go up, bankruptcies go down). She would therefore 
eliminate these variables, for two reasons* From a statistical 
standpoint, they create multicolinearity problems. From a 
practical standpoint, these two variables add little to the analy¬ 
sis, and there is no need to go to the work and expense of includ¬ 
ing them* 

Creating the Worksheet 

To create figure 3, first open a new worksheet. Turn off its 
gridlines and set the manual calculation mode* This figure con¬ 
tains no formulas. Enter the labels, data, and formatting as 
shown. Notice that column B contains a column of Is* The ma¬ 
trix formulas used in figure 4 won’t work properly if this col¬ 
umn is missing* If you want to hide this column after you’ve 
entered it, do so by assigning the number format to the 
column. 

The current version of Mac Excel (1.5) cannot draw the shad¬ 
ed borders in figure 3* Instead, I suggest Mac Excel users sub¬ 
stitute a row of Xs for the shading. To do so, highlight the shad¬ 
ed area, select Format Alignment, choose Fill, and then enter 
X in the leftmost cell. 

Define the range Input as =$B$7: $F$2Q* This range extends 


from the borders above and below the data and from the column 
of 1 s to the last column of data. After you’ve assigned the range 
name, save your spreadsheet using the name MR_DATA.XLS* 

To create figure 4* first open a new worksheet and turn off 
its gridlines. Enter all labels and borders shown in the figure 
before entering its names and formulas* Enter all range-name 
definitions shown in table 1 for the figure* Of course, many of 
these ranges have no values associated with them yet, but this 
will cause no problem * 

I’ve arranged the spreadsheet in figure 4 in a logical se¬ 
quence for reading the results of a regression analysis, not in a 
sequence convenient for entering the formulas. Table 2 shows 
the sequence to follow when you enter the figure’s formulas* 
When you follow this sequence, each formula you enter builds 
on formulas entered previously* 

Cell B!9 of figure 4 contains the only instance where the 
Mac and PC versions of Excel use different formulas. As table 2 
shows for this cell, the PC version uses the LINIST function, 
which returns the coefficients of a multiple regression equa¬ 
tion. But because the current version of Mac Excel lacks this 
function, you must substitute an array formula. Using matrix 
notation, this formula is as follows: 

b = (Xi'Xi)^ XV Y 

In this formula, b is the 4-by-l array of the coefficients of a 
multiple regression equation* Xi and Y are ranges defined in 
table 1, the apostrophe means to transpose the array, and -1 
means to find the inverse of the array* 

When you’ve completed figure 4, save it using the name 
MFL,3* This name stands for multiple regression using three in¬ 
dependent variables. 

Roll Your Own 

To enter your own data into figure 3, you will probably need to 
modify its size* When you do, be sure to adjust both figures 3 
and 4, if necessary, so each has the same number of indepen¬ 
dent variables* 

When you adjust figure 4, the correlation matrix will give 
you a problem initially, because when you try to add rows or 
columns to the matrix, you get an error message that says 
"Can’t change part of an array.” To work around this problem, 
highlight the matrix, click on the formula in the formula bar, 
and press Control-Enter (Option-Enter in Mac Excel)* The cor¬ 
relation matrix will then return a LVALUE 1 error. Insert the ad¬ 
ditional row and column and add the new headings. 

To change the error values into a working matrix, highlight 
the matrix that now contains five rows and columns* click on 
the formula in the formula bar, and press Control-Enter (Com¬ 
mand-Enter in Mac Excel)* 

When you recalculate, the matrix should return the correct 
values. But if it still returns a #VALtJEl error, check that all 
numbered headings are correct and that you have five columns 
of data in your version of figure 3. 

When you first try to create and modify figures 3 and 4, 
you’ll probably see that RVALUE I error more than once—I cer¬ 
tainly did. But as you use arrays, you’ll quickly learn that 
they’re easy to use and correct* Soon, you’ll wonder how you 
ever got along without their incredible power. ■ 


Charles W, Kyd spent 10 years as a chief financial officer of 
high-tech companies , and he is now a writer and consultant. 
This article has been adapted from his new book , The Micro¬ 
soft Excel Business Sourcebook (Microsoft Press , 1988). He 
can be reached on BIX do " editors ." 
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FEATURE 


It s APT 
to Write 

The Abstract Planning Tool is an intelligent outliner that makes 
logical connections from your thoughts and ideas 

Peter Wayner 



f you don’t want people to fall asleep while 
they’re reading what you’ve written, there’s 
plenty of careful planning to be done before you 
begin writing. 

Most people organize their material with 
either an outline or index-card system. Many different outlin¬ 
ing programs can help you handle this part of your writing pro¬ 
cess, but generally they are not much more than word proces¬ 
sors that let you format your material in various ways. They 
rarely help you sketch out your ideas in the initial writing 
stages. 

To make outlining more 
natural and precise, I have de¬ 
veloped the Abstract Planning 
Tool (APT), a new system for 
writing that borrows many 
techniques from program¬ 
ming languages and their 
compilers. One significant 
difference between APT and 
other outlining programs is 
that this system understands 
logical connections. This fea¬ 
ture is unique in that it allows 
you to think about the rela¬ 
tionships between your ideas. 

Birth of a Notion 

Instructors of beginning pro¬ 
grammers often tell their stu¬ 
dents that writing a good pro¬ 
gram is like writing a good 
essay. This advice was the in¬ 
spiration for creating APT. 

To write a good essay, you 
must carefully define your 
topic at the beginning and 


group the material into small, manageable sections. You should 
discuss subjects only after you have introduced the ideas on 
which the subjects depend. Finally, you must draw everything 
in your material together into a single cogent treatise at the end. 

Languages like Pascal were specifically designed to force 
the programmer to write code that follows these strong struc¬ 
tural guidelines. To a large extent, they have succeeded. There 
has been little focus, however, on using the structure of a well- 
defined programming language to help arrange the ideas for 
writing any type of material that requires logical organization. 

Just as programmers aim to 
teach the machine a task, you 
begin a writing project by 
wanting to impart some infor¬ 
mation to the reader. The sub¬ 
ject might be how Shake¬ 
speare drew heavily on the 
social and political tenor of 
Elizabethan England or how 
two numbers are relatively 
prime if, and only if, Euclid’s 
algorithm returns a L 
With this goal in mind, 
then, you outline your ideas 
and arrange them in a logical 
and reasonable order. If the 
outline is good, the piece will 
succeed and the reader will 
understand the topic. But if 
the outline is bad, the result¬ 
ing material will be bad and 
the reader will end up con¬ 
fused and unsatisfied. 

Unfortunately, there is no 
set outline pattern to require 
you to develop your ideas 
continued 
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carefully. Thus, when you spontaneously create an outline, you 
may end up with one that is hopelessly convoluted and has little 
or no structure. In this situation, you may overlook defining 
terms that need definition or you may turn lines of argument 
into loops by introducing facts and ideas too early or too late. 
As the writer, you must bear the burden and responsibility for 
producing a well-conceived argument. 

APT is an attempt to provide writers with the power to gener¬ 
ate structurally sound outlines by casting ideas in a quasi-math¬ 
ematical or quasi-logical form. The APT compiler takes these 
abstractions and converts them into a simple, sound outline just 
as a Pascal compiler converts a list of code words into a working 
program. The APT compiler requires you to define all your 
ideas at the beginning and carefully connect them in equations. 
You can still produce a bad outline, just as a programmer can 
inadvertently generate code that will loop forever, but the 
structure of APT makes you think through many of the poten¬ 
tial problems in advance. 

continued 


IDEAS 

Slavery; [The use of slaves on southern plantations.] 
Southern farming; [Economy of the South depends on 
large-scale plantation farming.) 

Plantation labor; [Plantation farming of tobacco and sugar 
is labor-intensive. Automation for these processes is un¬ 
available.) 

Northern factories; [The northern economy is dominated by 
factories and high-technology manufacturing.) 

Automation; [Automation of northern factories reduces the 
need for labor.) 

Northern farming; [The northern soil is more suited to 
grains and other crops easily harvested by new automated 
machines.) 

Economic differences; [The North has a factory economy 
while the South relies on labor-intensive farming.) 

Tariff; [H awl ey-S moot bill raises tariffs on imported goods.) 
Civil War; [War between northern and southern United 
States (1861-1865).] 

Farming differences; [The differences between the two 
systems) 

CONNECTORS 
helps: LEFT; 
leads to:LEFT; 
and; 
or; 

does not help; 
requires:R!GHT; 
different than. 

CONNECTIONS 

Automation helps northern farming; 

Automation helps northern factories; 

Automation does not help plantation labor; 

Plantation labor requires slavery; 

Southern farming requires plantation labor; 

Tariff helps northern factories; (farming differences = 
northern farming different from southern farming) 

Leads to economic differences; (farming differences and 
economic differences) leads to Civil War. 


Figure 1: Using a text editor or word processor, you can 
create a text file to be fed into APT The statements must be 
arranged under the headings ideas, Connectors, and 
Connections. 
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An APT Example 

Assume you are writing an essay on the economic causes of the 
American Civil War, APT helps you handle this by getting you 
to organize your thoughts into three segments: Ideas, Connec* 
tors, and Connections (see figure 1), 

In the Ideas segment, you list the principal ideas of your 
paper, each followed by a semicolon. The compiler considers 
the words between semicolons as a token, a separate entity that 
represents each idea or connector. The same word can appear 
in different tokens, and one token can be a prefix of another. 
You can include additional thoughts and explanations between 
brackets, and the program will ignore these words. 

The Connectors segment defines various words that will join 
two ideas. They are stored as separate tokens that may contain 
words from other tokens and other connectors as prefixes. In 
figure 1, for example, “helps” and “different from” are con¬ 
nectors. “Helps greatly” is also a perfectly acceptable connec¬ 
tor. The compiler treats it differently than “helps,” The 
parser's current design limits you from using the same word in 
both an idea and a connector. You should not find this situation 
too much trouble, though, because ideas will generally consist 
of nouns, and connectors will generally consist of verbs. 

There are three different types of connectors. Ordinary ones 
(also called symmetric) place no restrictions on the order the 
two ideas will take in the outline, while left and right connec¬ 
tors force the compiler to develop either the left or the right side 
of the equation first. 

In figure 1, the program defines the verb “helps” to be a left 
connector. When the compiler reaches the clause “automation 
helps northern factories,” it places the left side of the equation, 
“automation,” first in the outline. The link “helps” forces the 
topic of “automation” to be developed before “northern fac¬ 
tories.” If the connector is a right one, the right side comes first. 
“Requires” is a right connector, so in the phrase “plantation labor 
requires slavery,” in the final outline, “slavery” will come first. 

You specify whether a connector is left or right by placing a 
colon immediately after it and writing the word left or right in 
capital letters. Unspecified tokens are assumed to be symmet¬ 
ric, In figure 1, “or” is a symmetric token. 

In the Connections segment, you draw together your ideas in 
pairs with connectors. Each of these new idea-connector-idea 
clauses forms a new idea, and you can link these clauses with 
nested parentheses in patterns such as “(idea-connector-idea) 
connector-idea." The first connector idea in parentheses now 
acts as a new idea. If you plan carefully, then when the ideas 
and connections are defined, the resultant clauses may come 
close to being grammatically correct. In figure 1, I defined 
“does not help” as a connector so it could join two ideas to¬ 
gether in an English-like sentence. 

The program takes a text file for input. You can create the 
file with any editor or word processor that stores the words in a 
simple text-file format with no control characters or escape se¬ 
quences. You need to make the files look exactly like figure 1, 
using the words IDEAS, CONNECTORS, CONNECTIONS, 
LEFT, and RIGHT. 

Semicolons must separate the different ideas, connectors, 
and phrases, but a period must come after the last item in each 
segment. The program asks for the names of the input and out¬ 
put files. The output file will contain all the error messages. 

The compiler encourages free-form thinking by accepting 
Ideas, Connectors, or Connections segments in practically any 
order. It only requires that the ideas and connectors used in a 
clause be defined in a previous section. Two outlines can easily 
be combined by cutting and pasting complete segments from 

continued 
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Describe: slavery 

Describe: plantation labor 

Show how: plantation labor requires slavery 

Describe: southern farming 

Show how: southern farming requires plantation labor 
Describe: northern farming 

Show how: farming differences = northern farming differ 
ent from southern farming 

Describe: economic differences 

Show how: farming differences lead to economic 
differences 

Describe: automation 

Show how: automation does not help plantation labor 
Describe: northern factories 
Show how: automation helps northern factories 
Describe: tariff 

Show how: tariff helps northern factories 
Show how: automation helps northern farming 
Show how: farming differences and economic differences 
Describe: Civil War 

Show how: (farming differences and economic differ¬ 
ences) leads to Civil War 


Figure 2: The outline produced by APT from the text 
in figure L 


IDEAS 

Definition of right triangle; [a triangle with one right angle.] 

Pythagorean theorem; (a squared plus b squared equals c 
squared.] 

Definition of sine; [sine is the ratio between the opposite 
side and the hypotenuse] 

Definition of cosine; Icosine is the ratio between the adja¬ 
cent side and the hypotenuse] 

Transcendental identity. [sine(x) squared + cosine(x) 
squared = f) 

CONNECTORS 

and; 

Implies: LEFT. 

CONNECTIONS 

Definition of right triangle implies Pythagorean theorem; 

(Pythagorean theorem and (definition of sine and definition of 
cosine)) implies transcendental identity. 


Figure 3: You can use APTfor outlining material that 
needs to be precisely organized , such as mathematical 
proofs. The outline shown here is a proof of a trigonometric 
identity. 


one into another. You just need to make sure all the necessary 
ideas and connectors are carried along into the new outline. 

How the Outliner Organizes 

When the APT compiler finishes reading the tokens, it tries to 
create an outline using the basic ideas and the connections that 
must be made between them. It starts by selecting one of the 
clauses in the Connections segment and stepping through the 
ideas in it one by one. The ideas that should be joined together 
are placed one after the other. Then the connection between 
two ideas is inserted into the outline immediately after the 
ideas are defined. 

Figure 2 shows the results of running the outline in figure 1 
through APT, When the compiler develops the clause "planta¬ 
tion labor requires slaveryit asks you to describe first slav¬ 
ery, then plantation labor. Right after these two ideas are intro¬ 
duced, it asks you to show how they are connected—that is, how 
plantation labor requires slavery. The words "describe 1 ' and 
"show how” are two stock phrases the compiler uses when it 
creates the final outline. 

The outliner takes the list of ideas and organizes them. Ini¬ 
tially, it chooses the clause that holds the first idea on the Idea 
list and develops those thoughts. Then it chooses the next clause 
containing the idea that is closest to the beginning of the Idea 
list. APT continues with this pattern until all the clauses are 
processed. It breaks any tie by choosing the clause that occurs 
first in the Connections section. Thus, “slavery” winds up first 
in the outline because you placed it first in your list of ideas. 

After the system is finished with the first clause, it moves on 
and processes clause after clause until the program is done. Tf 
an idea appears in several clauses, the outliner will ask you to 
describe it only once. After that, the outliner will assume the 
concept is familiar. When you run your first input through the 
outliner, you should get the results shown in figure 2, 

As the program organizes the ideas within each clause, it 
checks for left and right connectors and starts with the ideas on 
the appropriate side of the connector first. When it comes to 
ideas joined by symmetric connectors, it places the ideas in the 
outline in the same order as they are defined in the Ideas seg¬ 
ment. This rule gives you some control over the final order of 
the outline, but the program will resort to the rule only after it 
finishes placing all ideas dose to the other ideas with which 
they are being connected. 

The next version wilt include an option that prevents the out¬ 
liner from even considering using the topic on the right side of 
the left connector before the left side is used, and vice versa. In 
this case, there would be a dependency relationship between the 
clauses. The program would not develop a clause until all the 
other clauses it depends on are developed. Such a feature would 
be useful in situations requiring rigorous logical development, 
such as mathematical proofs. Figure 3 is a good example. 

In figure 3, “implies” forces the left side, the necessary con¬ 
dition, to be developed before the right side. No matter how you 
rearrange the ideas, the compiler ensures that the left side of 
each connector "implies” comes before the right. It also places 
the first clause, "definition of right triangle implies Pythago¬ 
rean theorem,” before the second clause that uses “Pythagore¬ 
an theorem” as a necessary condition on the left side of "im¬ 
plies,” It wouldn’t make sense to consider the second clause 
before the first clause is proven. 

You can also break up the outline into a sequence of short 
Ideas, Connectors, and Connections segments so the definition 
of an idea is close to its use in a connection. This allows you to 
break the outline into more manageable segments—a process 

continued 
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DESQraew 2.0 API Toolkit 



Quarterdeck Office Systems, 150 Pico Blvd., Santa Monica, CA 90405 

(213) 392 9851 
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FEATURE 
IT’S APT TO WRITE 


IDEAS 

Marie; 

Jean-Phillipe; 

Francois. 

CONNECTORS 

loves; 

is married to; 
doesn’t know that. 

CONNECTIONS 
Marie loves Frangois; 

Marie is married to Jean-Phillipe; 

Jean-Phillipe doesn’t know that (Marie loves Frangois); 
Frangois doesn’t know that (Marie is married to Jean- 
Phillipe). 



d 


doesn’t know that 


Frangois 


Jean-Phillipe 


Figure 4: The outline generator performs its work by 
representing the ideas in each clause as nodes. As more 
and more links are created, a directed acyclic graph , 
such as this one outlining a movie plot, is constructed. 
Each connection is added to the graph by creating a new 
node with pointers to the two nodes it connects. 


Describe: Marie 

Describe: Jean-Phillipe 

Show how: Marie is married to Jean-Phillipe 

Describe: Frangois 

Show how: Frangois doesn’t know that (Marie is married 
to Jean-Phillipe) 


Figure 5: The outline produced from the acyclic graph in 
figure 4. The program produces this outline by searching 
downward from the root (the highest node in each 
clause). When it locates two ideas, it walks back up the 
structure, joining them, and continues making all the 
connections until it reaches the root again. 


roughly equivalent to defining a subroutine, but it does not in¬ 
clude any notion of global and local ideas. Everything is global. 

APT’s Algorithm 

The outline generator performs its work by creating a structure 
called an acyclic graph. A different node represents each idea. 
The program adds each connection by generating a new node 
with pointers to the two nodes it connects, as shown in figure 4. 
This new node is said to be “higher” than the two nodes it 
joins. The highest node is the last one entered in the graph for 
each clause. The connections are shown as two lines from the 
connector pointing downward to the ideas that are joined. 

The program easily produces an outline from this structure. 
The highest node in each clause is known as the root. The pro¬ 
gram develops clauses by searching downward from the root. 
The idea nodes in each clause are at the foundation level. Every 
connection made is higher. When the program finds two ideas, 
it moves back up, joining them, and continues to make all the 
connections until it reaches the root again, as shown in figure 
5. At each node, the program checks to see if the node is a left 
or right connector. If it is either, the outliner chooses the appro¬ 
priate branch to be examined before the other. Otherwise, it 
picks the branch—either the left or the right—that leads to the 
first idea on the list. If it finds a node that another clause has 
used before, it stops here and moves back up the tree. 

The outliner chooses between clauses by examining the posi¬ 
tions of the idea nodes in the Ideas list. It picks the clause that 
includes the earliest idea defined in the APT program. This 
feature gives you some control over the order in which your 
ideas appear. If you want to rearrange your paper and move 
“farming differences,” for example, so that this subject ap¬ 
pears earlier in your material, you can move this idea to the top 
of the Ideas segment, and the outliner will do its best to accom¬ 
modate the change. 

The parser builds the tree with the help of symbol tables. In 
APT’s present design, each word is a separate entity that is 
stored in a symbol table. Each token is saved as a list of words in 
its own table. As it constructs the directed acyclic graph, the 
program maintains a list of idea-connector-idea triplets already 
entered in the graph and checks to see if the particular phrase 
being processed is already there. If so, the program uses the 
existing location in the graph; if not, it constructs a new one. 

Ordinarily, ideas end up as nodes at the bottom of the graph, 
but this doesn’t have to be so. An equal sign can attach the idea 
to a node much higher in the graph. 

For example, in figure 6, the equal sign connects the phrase 
“Joyce’s Oeuvre” with the small tree representing three of his 
major books. Now these books can be referred to by the token 
Joyce’s Oeuvre, and the token will represent the three. The sys¬ 
tem asks you to introduce the three books only once, when it 
first comes to Joyce’s Oeuvre in a branch. From then on, it re¬ 
fers to the books as Joyce’s Oeuvre. 

You can use APT for many applications that require plan¬ 
ning. Construction projects, for example, have phases that depend 
on one another, such as “the first floor requires a foundation 
before it can be built.” You can easily convert these scenarios 
for APT’s use by listing every step as an idea and connecting 
them with left or right connectors such as “must precede” or 
“requires.” APT will try to arrange it so that connected stages 
of the project appear near each other in the outline. 

Strengths and Weaknesses 

At this point, it might appear as if this tool is only useful for 
disciples of Bertrand Russell and others who think that all 

continued 
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Get your 
work done before 




The future of personal computing is dear. More 
powerful PCs. Easier to use PCs. With graphics 
and character-based programs working side by 
side. Talking to each other. Multitasking. Win¬ 
dowing. Menuing. Mousing. Getting your work 
done easier and faster. 

Have it all now. 

DESQview™ is the operating envi¬ 
ronment that gives DOS the capabil¬ 
ities of OS/2.™ And it lets you, with 
your trusty 8088,8086,80286, or 80386 
PC, leap to the productivity of the next 
generation. For not much money. And 
without throwing out your favorite 
software. 

Add DESQview to your PC and it 
quickly finds your programs and lists 
them on menus. So you can just point 
to the program, using keyboard or 
mouse, to start it up. DESQview 
knows where that program lives. And 
what command loads it 

For those who have trouble 
remembering DOS commands, 
it adds menus to DOS. It even 
lets you sort your files and mark 
specific files to be copied, 
backed-up, or deleted— all 
without having to leave the pro¬ 
gram you're in. 

Best of all, DESQview 


1991? 



or 


I Switch Uiminus 
Clow Window 


Z —RBASE-Far-DGS — 

Press 
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108 Sarah , 
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For programmers, DESQview's 
API, with its strengths in inter¬ 
task communications and multi¬ 
tasking, brings a quick and easy 
way to adapt to the future. Witn 
the API's mailboxes and shared 
programs, programmers are 
able to design programs running 
on DOS with capabilities like 
these of OS/2 


together, you don't have to leave your current 
program Just open the next 
program. View your programs 
in windows or full screen. Open 
more programs than you have 
memory for. And multitask 
them. In 640K. Or if you own a 
special EMS4.0 or EEMS 
memory board, or a 386 PC, 
DESQview lets you break 


accomplishes all this with a substantial 
speed advantage over any 
alternative environment. 

Multitask beyond 640K. 

When you want to use several programs 


through the DOS 640K barrier for multitask¬ 
ing. You can start 1-2-3 calculating and tell 
Paradox to print mailing labels while you're 
writing a report in Wand Perfect, or laying out 
a newsletter in \fentura Publisher, or design¬ 
ing a building in AutoCAD. 


DESQview even lets you transfer text, num- 
;, and fields of information between pro¬ 
grams. 

Fulfill the 386 promise. 

For 80836 PC users, DESQview becomes 
a 386 control program when used in 
conjunction with Quarterdeck's 
Expanded Memory Manager 
(QEMMK386—giving faster multi¬ 
tasking as well as virtual windowing 
support. 

And when you use DESQview on 
an IBM PS/2"' Model 50 or 60 with 
QEMM-50/60 and the IBM Memory 
Expansion Option, DESQview gives 
you multitasking beyond 640K. 
Experts are voting for 
DESQview. Andover 
a million users, too. 

If all of this sounds like promises 
you've been hearing for future systems, then 
you can understand why over a million users 
have chosen DESQview. And why PC 
Magazine gave DESQview its 
Editor's Choice Award for "The 
Best Alternative to OS/2," why 
readers of Info World twice voted 
DESQview "Product of the Year" 
why, by popular vote at Comdex 
Fall for the last two years in a 
row, DESQview was 
selected as "Best PC 
Environment" in PC Tech 
journal's Systems Builder 
Contest. 
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DESQview lets you have it all now. 


DESQVIEW SYSTEM REQUIREMENTS: 

IBM Personal Computer and 100% compatibles (with 8086. 

8088,80286, or 80386 processors) with monochrome or color 
display; IBM Personal System/2 • Memory; 640K recoin- _ 

mended; for DESQview'itself 0-145K* Expanded Memory ■ T ItirrOSCoH 

(Optional): expanded memory boards compatible with the | 1 llCCtl UlUCd5CU 

Intel AboveBoard, enhanced expanded memory boards 
compatible with the AST RAMpage; EMS 4.0 expanded 
memory boards* Disk: two diskette drives or one diskette 
drive and a hand disk*Graphics Card (Optional): Hercules, 

IBM Color/Graphics (CCA). IBM Enhanced Graphics 
(EGA), IBM Personal System/2 Advanced Graphics 
(VGA)* Mouse (Optional): Mouse Systems, Microsoft and 
compatibles* Modem far Auto-Dialer (Optional): Hayes or 
compatible* Operating System PC-D0620-33; MS-DOS 
2.0-32* Software: Most PC-D05 and M5D05 application 
programs; programs specific to Microsoft Windows 1.03- 
2JB, GEM 1.1-3.0, IBM TopView 1.1 • Media: DESQview 20 
is available an either 5-1/4" or 3-1/2" floppy diskette. 
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j productivity now! 
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Product 

Format Price Each 

Totals 


DESQview 20 

□5-1/4 □ 3-1/2 

$129.95 



OEMM-386 

□5-1/4 □ 3-1/2 

$59.95 



QEMM-50/60 

□5-1/4 03-1/2 

$59.95 



Shipping k Handling 


$5 in USA/ $10 outside USA 


Calif Residents add 65% 
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GET SUPERSOFT’s 

Service Diagnostics 


All the software, alignment diskettes, parallel/serial wrap-around 
plugs, ROM POSTs and extensive, professional documentation to 
provide the most comprehensive testing available for IBM PCs, 
XTs.ATs and all compatibles under DOS or Stand Alone. No other 
diagnostics offers such in-depth testing on as many different types of 
equipment by isolating problems to the board and chip level. 

NEW: SuperSoft’s ROM POST performs the most advanced 
Power-on-Self-Test available for system boards that are compatible 
with the IBM ROM BIOS. It works even in circumstances when the 
Service Diagnostics diskette cannot be loaded. 


NEW: 386 diagnostics for hybrids and PS/2s! 

For over nine years, major manufacturers have been relying on 
SuperSoft’s diagnostics software to help them and their customers 
repair microcomputers. End users have been relying on SuperSoft’s 
Diagnostics II for the most thorough hardware error isolation 
available. Now versions of Service Diagnostics are available to save 
everyone (including every serious repair technician) time, money, 
and headaches in fixing their computers, even non-IBM equipment. 


All CPUs & Numeric Co-processors 
System Expansion & Extended Memory 
Floppy, Fixed & Non-standard Disk Drives 
Standard & Non-standard Printers 
System Board: DMA, Timers. Interrupt, 
Real-time Clock & CMOS config. RAM 


All Color Graphics & Monochrome 
Monitors 

Parallel & Serial Ports 
Mono, CGA, Hercules & EGA 
Adapters 

All Keyboards & the 8042 Controller 


Join the ranks of XEROX, NCR, CDC, SONY, PRIME,... who have 
bundled SuperSoft’s diagnostics with their microcomputers at no risk 
because of our 30 day money back guarantee. 


Service Diagnostics for PC. PC/XT, and compatibles only $169 

Alignment Diskette for PC, PC/XT and compatibles (48 tpi drives) $ 50 

Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial) $ 30 

Service Diagnostics for AT and compatibles only.$169 

Alignment Diskette for AT and compatibles (96 tpi drives) $ 50 

Wrap-around Plug for AT (serial). $ 15 

ROM POST for PC. PC/XT and compatibles only $245 

ROM POST for AT and compatibles only. $245 

Service Diagnostics: The KIT (includes all of the above—save $502).$495 
Service Diagnostics for 386 or V2, V30, or Harris, etc. (please specify). $195 
Diagnostics II is the solution to the service problems of users of all 
CP/M-80, CP/M-86 and MS-DOS computers $125 

ROM POST for PS/2 and compatibles only.$245 

Alignment Diskette for PS/2 and compatibles (3J5 inch).. $ 50 


To order, call 800-678-3600 or 408-745-0234 
FAX 408-745-0231, or write SuperSoft. 








SuperSft 

FIRST IN SOFTWARE TECHNOLOGY PO Bo* 611328, San Jose, CA 95161-1328 (408) 746-0234 Telex 270385 


FEATURE 
IT’S APT TO WRITE 


IDEAS 

The Dubliners; 

Ulysses; 

Finnegan’s Wake; 

Joyce’s Oeuvre; 

The city of Dublin; 

A literary version of Dublin. 

CONNECTORS 
rises from; 
centers around; 
and. 

CONNECTIONS 

Joyce’s Oeuvre = The Dubliners and Ulysses and 
Finnegan’s Wake; 

Joyce’s Oeuvre centers around the city of Dublin; 

A literary version of Dublin rises from Joyce’s Oeuvre. 


Figure 6: With APTyou can group parts of the outline 
together using an equal sign. In this example, the equal sign 
connects three of Joyce *s major books so they can therefore 
be referred to by the token “Joyce’s Oeuvre. " 


knowledge can be atomized and neatly connected. This is not 
necessarily the case. Inside the system, each connector is rep¬ 
resented as a pointer in a graph; but outside, the connector is 
just a word. The connection can be as strong as the word “im¬ 
plies” or as ephemeral as the nebulous phrase “might have 
something to do with.” The nature of the link depends entirely 
on your choice of words. 

This is one of the strengths of the APT system. It lets you be 
as colloquial or as proper as you wish. Your ideas might be 
sketchy slang or well-thought-out parts of a sentence. But, in 
the end, the system will do the work and arrange everything as 
best as it can. It lets you concentrate on making lists of ideas 
and thinking through the best way to join the ideas before you 
begin to write. 

You might find learning to link your ideas difficult. But 
many people who’ve used the system say that before they 
learned it, their outlines were merely lists of ideas without firm 
connections between them. They would link the topics as they 
wrote and often make substantial revisions to the outline. The 
APT system helps you organize your material earlier, when you 
can more easily experiment and change things. 

Many people, especially nontechnical writers, may balk at 
using such a logical way of planning and outlining. They may 
say, “Good writing isn’t mathematics.” True, some literature 
may be free-flowing and not strictly structured, but most writ¬ 
ing must have a logical structure so it can be understood. 

APT forces you to think through the details of your writing 
project. But because the machine does the organizing, the pro¬ 
gram frees you from worrying about the overall structure. With 
luck, you will discover that joining ideas is a more natural way 
to construct an outline. Once that is done, all you have to do is 
the writing. ■ 

Editor’s note: The source code for APT is available in a variety 
of formats. See page 3 for details. The code was written with 
Lightspeed Pascal; however, minimal changes should allow it to 
work with other versions of Pascal. 


SUPERSOFT is a registered trademark ol SuperSoft. Ir>c., CDC of Control Data Corp.. IBM PC. AT & XT of 
International Business Machines Corp . MS-DOS of Microsoft Corp , NEC of NEC Information Systems, Inc.. 
PRIME of PRIME INC . Sony of Sony Corp 


Peter Wayner is reading toward a Ph.D. in computer science at 
Cornell University. He can be reached on BIX c/o “editors. ” 
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It takes just uiie command and 47 mUMsecmids Join (he thousands of users who get significantly 

to calculate the inverse of a general 9 x S matrix. faster solutions with ASYST.* 



Go ahead. 

Try this with any other single PC software package. 

Sure, you could create these screens by using several 
scientific software packages. (Of course, you'd have to learn 
several different systems and convert your data files a few 
times.) But we did it all with just one, integrated, scientific 
software tool. A tool that can handle all your needs—rlata 
acquisition, analysis, and graphics—ASYST. 

ASYST gives you full control of your data. Within one, 
unique, interactive programming environment you have 
access to high-level commands that ailow you to perform 
functions like instrument interfacing and control, FFlb, 
smoothing, integration, differentiation, curve fitting, 
statistics, and matrix and polynomial operations. 


But even though the ASYST function set is extensive, you're 
not tied to it. You can expand and customize the functional¬ 
ity of ASYST by tailoring its capabilities to your needs. And 
you'll find, as thousands of satisfied users have, that you 
don’t have to be a professional programmer to use it. 

And just in case you need it, you'll appreciate our 60 days of 
free technical support. Ongoing support is available. 

Test ASYST on your own screen with our 30-day 
no-risk offer Call 1-800-348-0033. 

A complete system: 

■ Data analysis and statistics 

■ Acquisition (A/D, D/A T and Digital I/O) 

■ Instrument interfacing and control 
(IEEE-488/GPIB andRS-232) 

■ High-performance graphics 


yvstem Developers: Ask about the ASYST 
tun- dme and User site licenses, 

102-1 potiii cipiuplex FFT fjjk'i dated in Xl'l jnjllisectmdv 
ill bench marks based un a 20MIk 336 ttun]Ha(er with 
IS? capctiGes$or. 



100 Corporate Woods, Rochester, NY 14623 
1-800-348-0033 or 716-272-0070 


ASYST a a trademark of Asyst Software Tfeiititwjktgies, Inc. 
tflUSS Asvst SofLMtrv IMitnilugies. Inc. 


Irf A r# f'siwvf 


MrnrniJiinfi i no t? „ 


n i? r 













The Hot Performers. 



ME 386-20 


ME 386-18 


ME 286-12 


20 MHz 80386-20 processor Microsoft 
OS/2 and DOS compatible 1 MB 32-bit 
RAM running at "0” wait state (upgradable 
to 8 MB) Socket for 80387/80287 math 
coprocessor High performance NCL 
floppy/hard disk controller 12 MB 
floppy disk drive CMOS dock/cal¬ 
endar with battery back-up Enhanced 
keyboard 


*2350 

Upright Case 
Add $300 



18 MHz 80386 processor Microsoft 
OS/2 and DOS compatible 512K 32-bit 
memory on board Two 32-bit expansion 
slots Socket for 80387 math co¬ 
processor High-performance NCL 
floppy/hard disk controller 1.2 MB 
floppy disk drive CMOS clock/calendar 

Enhanced AT keyboard *1799 


* SPECIAL * 


X J/ZioK: 


ME V20 64K J Ujogfgs(bl4-t6'V10K) 

36Q(tjjtt^disiRnve Monochrome 
graces card Monochrome monitor 
Keyboard Complete system . ♦. $499.00 


HOT PORTABLES 


ME Roadrunner 


Roadrunner Plus (386) 


8/12 MHz 80286 processor 512K 
memory (upgradable to 1 MB on board) 
U (T wait state option (si 15,3) Micro¬ 
soft OS/2 and DOS compatible 8 I/O 
expansion slots High-performance NCL 
floppy/hard disk controller 1.2 MB 
floppy disk drive CMOS dock/calendar 
Enhanced keyboard 



The Network Solution 

ELS Network for two-to-four users. 
Increase your company's productivity 
without making a big increase in expen¬ 
ditures, Complete software... $ A QQ 
Oil! for all Novell Products 


Prices pMkI availability 
subject to change 
without notice. 



12 MHz 80286 processor Socket for 

80287 math co-processor 64QK memory 

(1 MB option) New Super-Twist LCD 
with Backlit and Reverse; 640 x 200 dots 
(640 x 400 option); 80 char, x 25 lines 
Monochrome/Color graphics card for 
external monitor 6 expansion slots 
Floppy/hard disk controller Serial/- 
parallel/dock-calendar 1.2 MB floppy 
disk drive 20 MB hard disk (30, 40, or 
60 MB optional) 12-function AT style 
keyboard I10/220V auto-switchable 
20 pounds 


Intel 80387 processor 6/16 MHz clock 
speed 1 MB of memory Socket for 
math co-processor Floppy/hard disk 
controller 1.2 MB high capacity floppy 
disk drive 42 MB fast access hard disk 
(60 MB optional) Serial/parallel ports 
Color/mono display card for external 
monitor New Super-Twist LCD with 
Backlit and Reverse; 640 x 400 dots; 

80 characters x 25 lines 6 expansion 
slots 12-function keyboard 110/220V 

auto-switchable 20 pounds 

*3399 

i t i* _ n_ _ p «. . /nr* i r wnp. 


CALL TOIL-FREE 

(800) MICRO-21 

in Calif. (714) 662-1973 

]\7I? MICRO 
IVJL EXPRESS 

2114 South Grand Avenue 

Santa Ana, California 92705 

Fax; (714) 662-1258 - Telex: 910 240 3029 


Come See Us At COMDEX Booth #C607 



































FEATURE 


Parallelizing 

Prolog 

Three approaches to running Prolog 
programs on multiprocessor machines 

Dick Fountain 


nee found only in academic environments, Pro¬ 
log has graduated to the real world and is now 
available for just about every computer made. 
Applications developers are finding that Pro¬ 
log’s symbol-manipulation and built-in pattern¬ 
matching abilities make it particularly suited for programming 
expert systems, database query systems, and natural-language 
processing systems. 

Such applications typically involve searching very large 
databases and need very fast computers to achieve adequate 
performance. They are there¬ 
fore natural candidates for be¬ 
ing sped up by parallel pro¬ 
cessing, Almost from its 
inception, Prolog researchers 
have wanted to implement the 
language on multiple CPUs so 
that the sequence of pattern 
matches that are involved in 
solving a Prolog goal would 
all be evaluated at the same 
time. Efficiency is not the 
sole rationale for this desire 
for parallelism; the philoso¬ 
phy of pure logic program¬ 
ming itself indicates that the 
order of evaluation of a pro¬ 
gram should not matter. What 
better way to escape from this 
order than by doing every¬ 
thing at the same time? 

At a superficial glance, 

Prolog appears to be well suit¬ 
ed to parallel evaluation. Pro¬ 
log programs are descriptions 
of the problem rather than 
prescriptions for how to solve 


it. There is nothing in the text of a Prolog program that explic¬ 
itly states in what order its parts should be evaluated. 

However, all is not so simple as it seems. Prolog has to run on 
real-life computers and is only an approximation to the time¬ 
less, purely logical style of programming . Prolog programs use 
variables to hold values and so have an execution history, how¬ 
ever fleeting. Although many features of Prolog make it more 
suitable for parallel execution than conventional languages, 
running tasks in parallel requires mechanisms for communica¬ 
tion and synchronization between processes—mechanisms that 

are not present in current dia¬ 
lects of Prolog. 

Research on parallel-logic 
programming languages is 
being pursued at a number of 
centers in the U.S., U.K,, 
West Germany, Hungary, 
Portugal, and Australia, not 
forgetting, of course, the Jap¬ 
anese Fifth Generation Proj¬ 
ect, an important component 
of which is a parallel Prolog 
system. Recently, some im¬ 
plementations of parallel Pro¬ 
log or Prolog-like languages 
have begun to filter out into 
the light of day, and at the 
1988 CEBIT Electronics Fair 
in Hannover, West Germany, 
I encountered no less than 
three of them, each using dif¬ 
ferent strategies. 

CS-Prolog was developed 
by Ivan Futo and Janos Szer- 
edi at the Computer Research 
Institute in Budapest, Hun- 
continued 
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FEATURE 

PARALLELIZING PROLOG 


gary; Parsytec Prolog is from the German firm Parsytec; and 
the most radical solution to parallelizing Prolog, PAR LOG, is a 
new language developed at Imperial College, London, by Keith 
Clark and Steven Gregory. (If you are not familiar with the 
structure of Prolog programs, the text box “Prolog Basics: Uni¬ 
fication and Backtracking" on page 390 will set the stage for 
discussing parallelism in Prolog.) 

The Old Order 

Sequential Prolog uses a strategy called depth-first, lefi-to- 
right search, so that execution proceeds by first trying the 
clauses for a relation in sequence (down the page in the source 
code) and then, when a match is found, by trying the subgoais 
of the clause's body from left to right in sequence (across the 
page). People often prefer to talk about the OR and AND di¬ 
mensions because the clauses of a Prolog program are con¬ 
nected by an implied logical OR, and the subgoals of a clause 
body by an implied AND (some dialects allow you to write this 
AND explicitly in place of commas). 

The distinction between these two dimensions is important, 
as each requires different trade-offs to parallelize them, and it 
is possible to parallelize one dimension while leaving the other 
strictly sequential. In an OR-parallel Prolog, you would match 
a goal against all the clause heads simultaneously; the problem 
then amounts to choosing which one to evaluate, supposing 
more than one of them unifies. In an AND-parallel Prolog, you 
would test the clause heads in sequence as usual, but once one 
was unified, all the subgoals in its body would be evaluated 
simultaneously. The problem here is that since these subgoals 
may share variables, who gets to bind the variable? This is just 
the classic problem of communication and synchronization 
faced by all concurrent programmers. In both cases, the ques¬ 
tion of what happens to backtracking becomes a crucial matter. 
Let's now look at three different sets of solutions to these 
problems. 

CS-Prolog 

Communicating Sequential Prolog (CS-Prolog) works by add¬ 
ing the notion of time to Prolog, allowing you to suspend the 
execution of goals until certain conditions are met. CS-Prolog 
embodies a kind of AND parallelism, in the sense that subgoals 
can be concurrently processed by sending messages to activate 
other processes. This communication must be explicitly con¬ 
trolled by the programmer, 

CS-Prolog runs on either a single-processor or multiproces¬ 
sor implementation. In a single-processor system, CS-Prolog 
employs no actual or simulated parallelism, since there is never 
more than one process active at a time. However, CS-Prolog is 
currently being implemented on a network of INMOS trans¬ 
puters, and, in such an environment, each process is executed 
on a separate processor, 

CS-Prolog adds a number of built-in predicates, the most im¬ 
portant of which are new(), send() , vait_for( ), and 
hold (). The predicate new () creates processes dynamically 
during a program run (a process is a Prolog goal that has its 
start time and end time specified but is otherwise evaluated just 
like an ordinary goal). The full syntax for a process creation is 

new(Goal, Processnamej Start, End). 

The function send(M, Processlist} sends a message M to ail 
the processes named in Processlist, and wait_for(R) sus¬ 
pends a process until it receives a message that will unify with 
R* A message can be any Prolog term. The function hold(T) 
suspends a process for a specified length of time T, while sus¬ 


pend (P) suspends a process unconditionally so it can only be 
reactivated with activate_suspended(P)* 

There now arises the problem of how to cope with backtrack¬ 
ing in such a distributed system. CS-Prolog distinguishes two 
kinds of backtracking: local and global. 

In local backtracking, a process does not pass a communica¬ 
tion point, that is, a point at which the process sent or received a 
message; local backtracking is always permitted and does not 
affect any other processes. 

In global backtracking, a process passes one or more com¬ 
munication points and thereby directly affects the execution of 
other processes* Whenever the backtrack reaches a point where 
the process had sent messages using send(), then anti-mes¬ 
sages are sent to those same processes, causing them to back¬ 
track as well* The backtracking of the original process contin¬ 
ues* On the other hand, when backtracking arrives at a point 
where the process has received messages via a wait_for{), 
and if there are any matching messages still waiting to be pro¬ 
cessed, the first one is selected and execution proceeds forward 
again. If no messages are waiting, the process remains 
suspended. 

It's possible for a deadlock to occur during global backtrack¬ 
ing if all processes are suspended and there are no messages in 
transit. In this case, a global monitor process running on one of 
the transputers or on a host computer has to recognize the situa¬ 
tion and intervene to break the deadlock; it does this by choos¬ 
ing one process and forcing it to backtrack further and repeat¬ 
ing this treatment until some process arrives at a send(), 
which reactivates other processes. 

Programming in CS-Prolog is in many ways reminiscent of 
concurrent procedural languages like Ada, Occam, or Modula- 
2. Brainware, a German software firm, is working on an MS- 
DOS version of CS-Prolog that will run on PC multitransputer 
boards. 

Parsytec Prolog 

Parsytec Prolog is a fully compiled Prolog that uses a form of 
restricted AND parallelism where the programmer explicitly 
labels the subgoals that are to be evaluated in parallel, Parsytec 
designed this Prolog to run on its transputer-based Megaframe 
parallel-processing computer, which allows the company to 
create a high-performance application environment for indus¬ 
trial and laboratory control. You can also run Parsytec Prolog 
sequentially* 

The Parsytec compiler actually maps parallel calls onto a 
tree of processors, so that the first subgoal runs on the root pro¬ 
cessor, the second subgoal on the first child processor, and so 
on. At present, you must configure the physical tree by hand 
using fixed links before program loading* (A new version is in 
development that uses INMOS's digital switch chip to config¬ 
ure the tree electronically at run time.) You can use the predi¬ 
cate par () to determine the number of available processors and 
the dummy subgoal idle{) for setting up time delays to make 
sure a real subgoal gets executed on a particular processor. 

A parallel call in Parsytec Prolog looks like this; 

goal(AjB) :» ( test subgoaI_l(A) & subgoai_2(B)). 

The extensions to Prolog syntax are the & symbol, which re¬ 
places the comma to separate the subgoals of a parallel call, and 
the 1 symbol, called guard , which separates test from the body 
of the clause. If the condition test is true, then the two sub¬ 
goais in the call body are evaluated in parallel; if false, the 
evaluation of the subgoals proceeds in a normal sequential 

continued 
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FEATURE 

PARALLELIZING PROLOG 


Prolog Basics: 

Unification and Backtracking 


B efore understanding the three tech¬ 
niques for parallelizing Prolog, 
you need to understand the evaluation of 
a typical Prolog program. Using the Ed¬ 
inburgh syntax, you could define the 
Prolog relation grandfather as fol¬ 
lows: 

grandfather(X,G) 
father(P,G), inotfcer{X,P)- 
grandfather(X,G) 
father(F,G), father(X,P), 

What this says is that G is the grandfa¬ 
ther of X if he is the father of X's mother 
or the father of X's father. The two tines 
beginning with grandfather are called 
clauses. The term grandfather(X,G) 
is the head of each clause, and the terms 
following the symbol make up the 
body of the clause, X, G t and P are vari¬ 
ables. You can use this relation in con¬ 
junction with a database of facts about 
people's parents, such as 

father(bill J tora). 
father(tom,paul). 
father(suaan,tom), 
father(sally,paul). 
mother(b111,mary}, 

Then you could evaluate queries, or 
goals, like asking if Paul is Susan's 
grandfather: 

? grandfather(susan,paul), 
to which Prolog will reply yes. Alterna¬ 


tively, you can try to find all grandchil¬ 
dren of Paul. 

? grandfather(£, paul). 

to which Prolog replies 

Z =bill; 

Z *susan; 
no 

When trying to solve such goals, Pro¬ 
log attempts to unify the goal with the 
heads of all the clauses for the relation 
in question. Unification, which is the 
very heart of Prolog, is a mathematical 
technique that attempts to make two ex¬ 
pressions identical by choosing suitable 
values for the variables they contain. 
When evaluating grandfather (susan, 
paul), the Prolog interpreter tries to 
unify this expression with the first 
clause head and succeeds by making X - 
susan and G = paul (this process is 
called binding the variables). When a 
goal unifies with the head of a clause, 
Prolog then goes on to evaluate the body 
of that clause, taking each term in turn 
from left to right, but replacing any 
variables that have already been bound 
by their new values. These terms are 
called subgoals and are evaluated just 
like the original goal, by trying to unify 
them with the clause heads for their own 
relations. In the example, Prolog first 
tries father (P, paul), which unifies 
with the second clause for father by 
making P = tom; then mother(X,P) is 


evaluated and fails because Tom is not 
Susan's mother. 

Although having failed to establish 
the truth of the clause body, Prolog does 
not give up. Instead it backtracks by 
undoing the binding of P in father(P, 
paul) and trying the next possibility, in 
this case P = sally, from the fourth 
clause. Sally is not Susan's mother, 
either, so the mother subgoal still fails, 
and there are no more possibilities for P. 
Prolog still perseveres by backtracking 
all the way; it undoes the bindings for X 
and G and tries the second clause for 
grandfather. This again unifies with X 
* susan, G = paul, and now the body of 
the clause succeeds with P * tom. This 
ability to backtrack lets Prolog find all 
the solutions to a query, as you will see 
if you trace the execution of grand¬ 
father^, paul) by hand. 

In principle, the order of the clauses 
does not matter. You could shuffle the 
order of the grandfather or father 
clauses, and the goals would still suc¬ 
ceed because of backtracking. How¬ 
ever, backtracking takes time, and the 
order of the clauses will affect the speed 
of the program. If speed were the only 
consideration, you could eliminate the 
need for backtracking by trying all the 
possibilities at the same time, that is, in 
parallel, and dramatically increase per¬ 
formance. Unfortunately, not all Pro¬ 
log programs are independent of order. 
It is quite easy to write programs in 
which the order of clauses or of subgoals 
affects the outcome of evaluation. 


fashion. In a case like the above, where the subgoals share no 
variables at all, the test is redundant and may be replaced by 
true: 

goal(A,B) ( true subgoal_l{A) & subgoal^2(B)), 

Backtracking is permitted but is always sequential; that is, & is 
ignored during backtracking. 

To eliminate conflicts over variable bindings, subgoals can 
share variables only if the variables are bound and independent. 
Parsytec provides special predicates to test if variables are 
bound and independent: ground () and indep(). In the follow¬ 
ing example, 

goal(A,BjC) :- 

( ground(C) subgoal_l(A,e) isubgoaUSCB^C)), 

the variable C is shared between the two subgoals; ground{C) 
will be true if C is bound when the clause is called, and the 
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parallel evaluation is permitted; otherwise, it reverts to se¬ 
quential evaluation. A similar predicate called indep(A,B) 
checks that two separate unbound variables have not sneakily 
been unified prior to the call. 

The kind of AND parallelism employed by Parsytec requires 
very little alteration to the syntax of typical Prolog programs. 
As an example, here is the parallel version of the Quicksort 
program from the third edition of Programming in Prolog by 
Clocksin and Mellish: 

split(H,[A|X],[A|X],Z) 

A < H, spiit{H,X,Y,Z). 
split(H, [A|??X],Y, [A|Z]) 

H =< A, split(H,X,Y,Z). 
split{_, [].[],[]). 

qsort([],[]). 
qsort( [H|T] ,S) 

continued 
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Are poor quality diskettes ruining your reputation? 

ntroducing the MediaLogic 
Low Cost Solution 


Not all disks are equal 

Floppy disks that pass MediaLogic's 
stringent level of ANSI* tests prove 
that all disks are not equal. Even [f 
they're tested to your specifications, 
the quality can vary from lot to lot— 
from supplier to supplier 

Now there’s a low cost easy-to- 
use tool to test 3 t / 2" and 5 1 /*" floppy 
disks during incoming inspection and 
quality assurance that goes even beyond 
your own specifications. 

The AT based ML5D00 is the cer¬ 
tifier chosen by OEMs because it was 
developed specifically for them. Up to 
four different disk drives can be con¬ 
figured to meet all your certification 
requirements. A high resolution color 
monitor displays results in real time and 
test data can be stored on hard disk for 
statistical analysis, as you need it. So 
when you want to evaluate diskette 
standards for duplication or re-evaluate 
your own specifications beyond source 
inspection, the ML50OO is the only certi¬ 
fier that offers more than other certifica¬ 
tion processes. 

More choice of tests 

In addition to precise amplitude, reso¬ 
lution, saturation curve and extra/ 
missing pulse, the ML50O0 also 
includes peak shift evaluation, ANSI 
and ECMA** modulation and over¬ 
write capabilities, allowing you a 
greater choice of comparisons. These 
advanced technical capabilities go 

* American National Standards Institute 
**European Computer Manufacturers Association 
AT is a registered trademark of IBM Carp. 


beyond what you'd expect. Under¬ 
standing what's available could make 
a significant impact on your future 
media handling operations. 

When you think all disks are 
tested equally—think again. Ask the 
right questions. What certification 
methods does your media manufac¬ 
turer use? Do they evaluate beyond 
the minimal extra pulse and missing 
pulse tests? Can returned disks be 
screened for disk or duplication 
defects? Technicalities. Lack of them 
could be the reason you're still getting 
burned on rejected and returned disks. 

More than a floppy disk tester 

■ When you add a 3 V 2 " or 5'U" 
autoloader to the system you have a 
volume incoming inspection tester- 
capable of meeting the many require¬ 
ments of your customers, 

■ With a spin stand, the precision 
head positioning makes it a formatting 
and duplication analyzer. Or a produc¬ 
tion head tester. For head and media 
testing—it r s a quality assurance tool. 

■ And when you need to test 2 Mbyte, 
4 Mbyte and barium ferrite media— 

the ML500G can do it all 

MediaLogic offers many more 
options for companies who stake their 
reputation on the quality of the media 
they select—once we know what 
you’re looking for. Whether you're 

See us at COMDEX 
Booth 1944 Bally's 


running quality assurance programs 
or adding your label to diskettes you 
think are tested, it pays to look at the 
industry standard product for quality 
control—the MediaLogic ML5D00— 
before you purchase. 

But don’t take our word for it, ask 
your media manufacturer if they test 
to all ANSI standards—and then ask 
your customers what they prefer 

Contact your local representative 
and get all the facts about the ML500Q 
and the family of MediaLogic test 
products that are built for quality- 
conscious companies, 


Corporate MediaLogic Inc,, 

headquarters: 31G South Street, 

P.Q. Box 2258, 

Plainville, MA 02762, U.SA 

(508) BOB 2006 


Representatives: 

USA 


WME Systems, 
Westlake Village, CA 

(818) 706 0845 


I ntern at i 0 nal M ed i a Service Internationa I, 

France 

(33-1)30 66.12.95 


Japan 


Jastam Corporation, 
Japan 

(03) 558 2411 


MEDIALOGIC 

The most logical choice for 
media manufacturers arid OEMs 
of quality certification 
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splitfH,T*A # B ) f * 

(true | qsort(A, Al) & qsort(B,Bl)), 
append (Al, [K| Bl] # S). 

This version differs from the original only in the second sub¬ 
goal of qsort. Parsytec reports that this program runs 2Vi 
times faster on four transputers than on one, which means the 
parallelization is about 63 percent efficient here. Quicksort is 
not the ideal algorithm for parallel sorting because the two sub¬ 
lists produced by split are of arbitrary sizes, and so the paral¬ 
lel processors are not balanced in their work loads; an algo¬ 
rithm that shared the workload more fairly would give a better 
speedup. 

You can simulate OR parallelism in a Parsytec Prolog by giv¬ 
ing different names to what would normally be the clauses of a 
single relation and then invoking them all as AND-paraliel sub¬ 
goals. For example, so long as X and Y are only used as input 
(i.e., bound) parameters, clausel, clause2, and elausej 
will be executed in parallel, as shown: 

clausel(AjB) ... 
elause2(A* [B|C]) ... 

clause3(A,[]) : - ... 

goal(X,Y) 

(true | clausel(X,Y) & 
clause2(XjY) & elause3(X,Y)). 

This technique can be an effective way of speeding up searches 
of large Prolog factbases, such as you might use in an expert 
system. 

PARLOG 

PARLOG is not Prolog, but a parallel-logic programming lan¬ 
guage with many similarities to Prolog, It employs both AND 
and OR parallelism and also performs unification in parallel. It 
renounces backtracking, however, in favor of what is known as 
committed choice between clauses. The clauses of a relation all 
have an initial guard computation . PARLOG tries ail the 
clauses in parallel, and only those whose guards succeed are 


candidate clauses for evaluation. In PARLOG, the first candi¬ 
date is chosen to be evaluated further; the program is said to 
commit to the use of this clause. PARLOG doesn't use back¬ 
tracking and, therefore, finds only one solution to a goal. 

In PARLOG, the guard computation consists of matching the 
clause head against the goal (as in ordinary Prolog) together 
with an optional test that can be placed before the clause body 
(like that in Parsytec Prolog). So, to commit to a clause, a goal 
must match the clause head, and the test (if present) must be 
true. To illustrate the syntax, here is the split relation from 
the Quicksort presented above, rewritten in PARLOG: 

split(H, [A X] , [A]Y] ,Z) <- A < H : split(H,X, Y,Z). 
split(Hj [A X] ,Y, [A]Z]) <- H =< A : spllt(H f X,Y,Z). 
[],[]). 

What was an ordinary subgoal in Prolog (e.g., A < H) has be¬ 
come a guard test here. The colon separates the guard calls 
from the body, and everything to the left of it is the guard com¬ 
putation. The <- symbol is equivalent to Prolog’s symbol. 
PARLOG separates parallel conjunction of subgoals in a clause 
with a comma and employs the ampersand symbol to force se¬ 
quential evaluation (exactly the opposite of the Parsytec 
syntax). 

PARLOG handles the problem of binding variables in paral¬ 
lel with a binding mechanism that allows unification to be sus¬ 
pended, and by distinguishing between input and output vari¬ 
ables. A PARLOG relation must have a mode declaration that 
fixes the direction of each of its variables, such as 

mode split(H?,X?,Y| l Z|). 

where the ? means input and the | means output. The default 
mode for variables is input. The variables H and X carry values 
into a goal and will normally be bound in a call, while Y and Z 
return the answers and will normally be unbound in any call. A 
typical call might be split(4, [1,5,6,4,2,7] *X,Y), with the 
sublists returned in X and Y. 

The rules for variable binding are as follows: 
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Company Information 

Brainware, GmbH 
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1000 Berlin 65 
West Germany 
(030) 463-3058 
Inquiry 968, 

Parallel Systems Technology Ltd. (Parsytee) 
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West Germany 
(241) 166000 
Inquiry 969, 

The PARLOG Group Secretary 
Computing Dept* 

Imperial College 
London SW7 2AZ, UK. 

(01) 589-5111 
Inquiry 970. 


* No output variables will be bound until after the caller com¬ 
mits to a clause. 

* All the input variables are unified in parallel, and only vari¬ 
ables in the clause head, not the caller, can become bound. If 
unification would require binding a variable in the caller, then 
unification of that variable only will be suspended until another 
call provides a value for the variable. 

* Similarly, guard tests cannot bind any variables in the caller 
and will suspend if they attempt it. 

* Commitment to a clause cannot happen while such an input 
match or guard test is suspended. 

* Once a clause is committed to, then all the output variables 
are unified with the clause head in parallel with evaluation of 
the subgoals in the clause body* 

Though these rules might sound complicated when expressed 
in such terms, what underlies them is simply a “one-way traf¬ 
fic" system; inputs can only go in, and outputs can only come 
out. 

This subtle binding strategy provides all the communication 
and synchronization needed in PARLOG in a way that is quite 
transparent to the programmer . No rolling back or undoing of 
variable bindings is ever necessary, because PARLOG vari¬ 
ables are never bound more than once; this allows for a small 
and efficient implementation. Even better, the shared-variable 
problem ceases to be a problem and becomes an asset* Shared 
variables now become communication channels between pro¬ 
cesses, where a process is the evaluation of any subgoal in a 
parallel conjunction* Moreover, these channels are self-syn¬ 
chronizing (just like those in the Occam programming lan¬ 
guage), with receivers waiting patiently until a value is ready 
from the sender. The mode declarations of a program define a 
data-flow network in which the progress of execution is con¬ 
trolled by the availability of its data. 

To try to illustrate how this works, consider a call to the 
split relation embedded in a parallel clause body: 

mode feeder (xj); 
mode consumerl(X?) * 
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mode consumer2(X?)* 

.feeder(List), split(4, List,X f Y) f consumerl(X), 

consumer2(Y). 

The second input argument of this call to split is not bound, 
so when the call is matched in parallel with the split clauses, 
all three attempted matches will suspend, because each would 
require binding List to something. Hence, the call to split 
cannot commit* Both consumerl and consumed suspend, too, 
because their arguments are of mode input and are unbound. 
The only part of the evaluation that is not suspended is feeder, 
which must bind its output, List, to some value (otherwise it 
results in deadlock). If the value bound to List is a nonvariable, 
split can proceed to commit to a clause and produce its out¬ 
puts, to be consumed in turn by consumer! and consumed. 
Even if feeder binds List to a term containing variables (say, 
[E|L]), the input of split can still proceed since the binding 
took place elsewhere, and it would match both split clause 1 
and 2 with A bound to E and X bound to L; now, however, the 
guard tests will suspend until a nonvariable binding for E is sup¬ 
plied from elsewhere (H is already bound to 4). 

PARLOG enables some powerful programming techniques. 
For example, a process can produce as its output a list of terms 
containing variables and then suspend on one or more of these 
variables. This list acts as a list of messages sent to another pro¬ 
cess, and when the second process binds one of the variables, it 
is, in effect, returning a reply to the sender. This method, 
known as back communication, can be used to implement ob¬ 
ject-oriented message-passing systems very elegantly. 

The binding scheme is not completely foolproof, however* 
Since guards can contain calls to user-defined relations, it’s 
impossible for the language itself to enforce the delayed binding 
rule. PARLOG provides a primitive called data(X), which 
causes suspension of binding* You can employ it in writing safe 
guards, but you might still ignore it and write unsafe guards 
that will bind variables in the caller. Research continues into 
compile-time and run-time checks for such unsafe guards. 

Implementations of PARLOG for Sun workstations and the 
VAX already exist, and a simulated parallel version for the 
IBM PC has been demonstrated. Several PARLOG systems for 
multiprocessors are currently being developed. 

The Parallel Debate 

Highly parallel Prolog-like languages are likely to be enor¬ 
mously important in the quest for more intelligent computers. It 
is too soon yet to say which is the best solution for parallelizing 
Prolog, if indeed any one solution can be the best. Research is 
still proceeding mainly at the implementation level, and it will 
be some time before much serious application experience is ac¬ 
cumulated, To further complicate matters, the design of paral¬ 
lel-processing hardware is also in its infancy, with no single 
architecture a clear winner* 

The subject is bound to generate plenty of controversy be¬ 
cause compromises are involved, and because Prolog purists 
can be very zealous. For example, is the abandonment of non- 
determinaey in PARLOG too high a price to pay for its elegant 
synchronization mechanism? I would say not; some will dis¬ 
agree* Others may judge the synchronization mechanism in CS- 
Prolog too explicit and nondeclarative. But, then, any language 
that doesn’t generate controversy is probably dead. 1 


Dick Fountain is a BYTE contributing editor, a technical au¬ 
thor, and a software consultant living in London, England . You 
can contact him on BIX as “dickp. ” 
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10 MHZ 
286 


Mono System 

• Intel 80286 6/10 MHz clock 

• 640k RAM (upgradeable to 1 MEG) 

• 1.2 MB 5,25" floppy drive 

• 1 parallel -1 semi I/O port 

• 200 watt power supply 

• 14" monochrome monitor 

• 101 enhanced keyboard 

• ReaMime clock calendar w/battery 

• 2 year warranty 

• Open sys. w/manual & tutorial 

$1,195 

1 MEG RAM up-grade. . . S2G0 
For RG8 color monitor/card. add $1 BO 
For EGA color monitor/card add $3B0 
For Multiscan monitor 
With 800X600 conlrl card. $4B0 


IBM PS2 


30-802 10MHz 8086 2 drives $1,250 
30-021 10MHz 8086 20mb HD $1,695 
5QZ-Q31 10MHz 286 30mb HO $2,950 
50Z-0B1 10MHz 286 G0mb HD .. $3,400 
70-E61 16MHz 286 60mb HD $4435 
70-121 20MHz 286120mb HD $5,915 

B5D3 12* r monochrome monitor $ 205 

6513 1 2" color monitor.. $ 545 

8513 14" color monitor . $ 475 

6514 16" color monitor , $1,250 

5.25' f 1.2mb external drive. . 755 

Pro-printer II BOcol 2Q0cpS... 440 

Pro-printer X-24 Sflcoi 240cps 650 

IBM & PS/2 ore registered Trade Marks of 
International Business Machine Gorp. USA 


6-8-10-12 MHZ 
286 System 

Monochrome 

• Intel 80286 6712MHz clock 

• 1 MEG RAM 

• 1.2 MB 5.25" floppy drive 

• 1 parallel -1 serial I/O ports 

• 200 watt power supply 

• 101 enhanced keyboard 

• 14" TTL monochrome monitor 

• Real-time clock calendar w/battery 

• 2 year warranty 

• Oper. sys, w/manual & tutorial 

$1,595 

For RGB color monitor/card. add $1B0 
For EGA color monitor/card. add $380 
For Multiscan monitor 
With 800X600 cootrl card... $4fl0 


16 MHZ 
386 


Mono System 

• 16 Intel 80386 CPU .1 MEG RAM 

• 1.2 MB 5.25" floppy drive 

• 40 MB 28 MS (fast) hard drive 
»101 enhanced keyboard 

• 1 parallel -1 serial I/O ports 

• 200 watt power supply 

• 14” TTL monochrome monitor 

• Real-time clock calendar w/battery 

• 2 year warranty 

• Opers. sys. w/manual & tutorial 

$2,750 

386 Color System 

For EGA HI-REZ monitor. $3B0 

Tor Multiscan monitor 
With 800X600 card.$480 


COMPAQ 

Oeskpro 286-2012 MHz 20mb HD $Z,5ZD 
Oeskpro 266-40 1 2 MHz 40mb HD. $3,150 
Deskpro 38&-60 20 MHz bOmb HD $5,875 
Deskpro 386-130 20 MHz 130mb HD $7,235 

VDLf Board. $ 176 

VGA Board..$ 5Z5 

11 ,p Amber or Green Monitor $ Z3D 

14 J1 Videographic Color Monitor $ 565 

Portabie-ll/4 8MHz 2Qmh HD... $2,350 

Porlable IJI/20 12MHz 2Cmb HD $4,650 
Pod able-386/40 20MHz 40mb HO $5,355 
512k-2mb upgrade kil for 286 $ 405 

1 - 2mb upgrade kit for 386_ $ 595 

Compaq A Desitpso m ihe flustered tratfe 
marks of Compaq Computer Corporation USA 


CHIPS-CHIPS-CHIPS 

Simm—Sipp-Modules.. . $ CALL 

256-120/1 0D/80ns.SCALL 

1 MEG all speeds.$ CALL 

287 Math-Go's all speeds. . $ CALL 
387 Math-Go 16S20MHz... SCALL 

80387 16 MHz.SCALL 

80387 20 MHz.S CALL 

2754/256EPROMS. SCALL 

ORAMS SRAMS 
ALSO AVAILABLE 


8088-TURBO 
SYSTEMS 

• 5/8 MHz-1 floppy-mono- 

clk/cal-256K. $645 

• 5/8 MHz same as above 

W/640K . $7B5 

• 5/10 MHz same as above 

+2 floppies. $895 

• 5/10 MHz as above -hRGB $1 D.90Q 

• 5/10 MHz as above +EGA. $12.B50 

• 2 year warranty 

• Opers sys. w/manual S tutorial 


TOSHIBA 

Laptop Computers 

Til DO plus 5/8 MHz w/640k.. Si. 480 
T1200 as above + 20 MB h.df. $ CALL 
(New w/backlite twist LCD) 

T3100/20 w/20 MB hard drive $2,990 
T3200 6/12 MHz 286 

w/40 MB. .$3,695 

TE100 8/16 MHz 386 
w/40 MB.$4,795 

ONE YEAR WARRANTY 


LAZER PRINTERS 

HP Laser Jet. $1,750 

Panasonic 4450 .$1,595 

Toshi PagelaseM 2.$2,650 

SCANNERS 

Panasonic.. $995 

(With cootrl card & software) 


TAPE BACKUPS & ADD-ONS 

Irwin-120/5 20 MB XT/AT $380 m DO* 3.3 with G'.veSJC & manual. 

Irwin-145 20 MB AT Internal S&15 OS/2 verl oper sys 4 manLral. 

. ,. ..... 2mt> XT/AT/PS2 Rampage with 512k on. 

Archive 40 XTMT SCALL ggoxBOO Genoa Super EGA card 

Archive 60 MB Internal. . $ CALL fl00K60 0 Genoa 5100 a m r VGA card. 

Archive 60 MB £xtema I S ClU 1 024x768 Genoa 5200 super VGA hi-res.. 

1200 Bauds i nterna I m odem $ 85 ] 3“ 

1200 Bauds external modem $ 155 1 %. * dGk MG A/PG WVG A/EG A/CGA momtor 

2400 Bauds internal rmxlem $180 %*** ^2 mu t !« an monilor ,2Sm . 

2400 Bauds external modem $240 l3 , Son* 1303 multrecan monitor ,37m 

14 phosphor while mqnocrome monitor 


HARD DRIVES 

ST-225 20mb half height 65ms $Z55 
ST-238 30mb half height 65ms. $790 
ST-251 ~2 40mb hh 40ms. $395 

ST-251-1 40mb hh 28ms , $475 

ST-4096 flOmb full height 28ms $750 
Mmiscnbe 8425 20mb 3.5" 20ms $345 
Miniscribe 3053 40mb hh 28ms. $590 

Miniscribe 6085 SOmb to 23ms $790 


FLOPPIES 

Toshi/Fuji/Epson 360 K.$ 75 

Epson/Nec 1.2 MB $ 95 

Toshi/Panasonic 760 K.$110 

Nec/ToshM.4 MB $120 

CONTROLLER CARDS 

20/30 MB cntri card .. $ 50 

20/30 WD AT C/Card $ 90 

20/30 WD RLL Card.$ 60 

20/30 WD Adpt RLL. $ 55 


Panasonic 


TOSHIBA 


KX1080I 144cpS draft/28cps NLQ+COnd, mode $180 

KX109H I92cps draft/30cps NLQ+cond mode $2t5 

KX1092i 240cpS draft/48C pS NLQ+Cond mode $329 

KX15921 I80cps draft/38cps NLQ+cond. mode $429 

KX1595 240cps draft/51 cps NLQ+oond mode $459 
KX1524 240cps draft/1GOcps text+BOLQ+oond . $500 


P321SL 216 cps draft/72cps LO 3 fonts built-in . $ 495 
P3415L 216 cps draft/72cps LQ 3 fonts built-in $ 625 
P351SX 360 cps draft/1 20c ps LO 6 fonts built-in . $1,925 
Color upgrade for P351SX. $230 

(ALL PRINTERS INCLUDE 6' CARLE) 


OKJDATA 


ML182+ 180/30cps NL0 

$ 

245 

ML192+ 200/40cps NLO. 

. $ 

360 

ML292 240/1 ODcps NLO .. 

$ 

495 

ML390 24-pin 350c ps 

$ 

510 

ML391 wide carriage , 

$ 

690 


SHECOM COMPUTERS, 

INC. 

22755-G Savi Ranch Parkway 

Yorba Linda, CA 92886 Most orders shipped with 48 hours or less 

FAX (818) 912-5017 HOURS M-F B a.m.-6 p.m. SAT 11 i.m.-3 p.m. PACIFIC TIME 


Call before you buy and 
SAVE! SAVE! SAVE! 


Ask (or our Desktop Publishing 
CAD/CAM/CAE System Packages A 
Apple & Add-Ons S Enhancements 

Prices subject to 
change without notice 


INQUIRIES 714-637-4800 


TECH SUPPORT 714-637-5921 


K! HB 


SALES ORDERS CALL 1 ■800-366-4433 


























































PICK BIX 
BRAINS 
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... With a 10 Day Trial Membership 


If you’ve thought about joining BIX 
before but weren’t sure it was what you 
needed, now is the time to try it. Because 
now for a limited time, we’re inviting 
you to try BIX for 10 days. If at any 
time during this 10 day trial period you 
don’t feel BIX has made you a more 
knowledgeable microcomputer user, 
we’ll refund your entire registration 
fee. You pay only for time spent on the 
system." (See log-on instructions for 
hourly rates). 

Explore BIX in your home or office, 
Put its power to work for you and un¬ 
leash your full microcomputer potential 
— programming, designing, specifying, 
researching — and more. 

Try BIX for 10 full days and see what 
it can do for you. Explore more than 
160 conferences. Access vendor support. 
Speak to expert consultants. Research 
new products and systems, and down¬ 
load public domain software. 

Prepare yourself for success 

It takes a sharp mind and hard work 
to stay ahead, and having the right 
tools helps. 

Today, you can put one of the most 
powerful instruments for career ad¬ 
vancement to work for you: BIX. 


• Learn about new products before 
they hit die market. 

• Get quality marketplace feedback on 
the products you’re thinking of pur¬ 
chasing before you invest. 

• Research problems and find the solu¬ 
tions that no one else has been able 
to render. 

• Access some of the most advanced 
public domain software available in 
the industry. 

• Increase your working knowledge 
of micros to make more confident 
purchasing decisions and recommen¬ 
dations. 

Join BIX and arm yourself with 
the latest in microcomputer- 
related information 
BK’s exclusive Microbytes newswire 
gives you complete, daily, up-to-date 
computer industry information. You’ll 
gain insight from BYTE editors and writ¬ 
ers who analyze new- products and their 
potential impact, inform you of the 
latest mergers and acquisitions, and re¬ 
port late-breaking news from important 
seminars and conferences. 

Talk to colleagues worldwide 
You’ll stay on top of your company's 



business with BEX's electronic mail 
service. 

"Talk" to your east coast, west coast 
— even European — contacts all in the 
same day. 

Or. simply communicate with other 
BIX users worldwide. Share information 
and ideas privately, or in conference. 

Choose any option for 
online access with a one time 
$39 membership fee 

• Use MasterCard, VISA or American 
Express and begin your 10 day trial 
use of BIX right now. 

• The 10 day trial also applies if you 
open an individual pre-paid account 
on BIX Trial commences once we 
open your account and notify you. 

• (idler billing options including qual¬ 
ified corporate accounts are available. 
(Sorry, our 10 day trial is not available 
for tiiese accounts.) Call or write BIX 
for details. 

Use credit cards for immediate 
access or call the BIX Helpline for infor¬ 
mation on any other payment option at, 
1-800-227-2983 (from US. and Canada) 
603-924-7681 (in New Hampshire 
and elsewhere). 

Act now! Our 10 day trial offer is 
subject to cancellation at any time. 


■lb notify BIX that you wish to discontinue service at any time during the trial period, call the BIX Helpline, and your entire oiembeisliip fee will be refunded. 
“BIX can be accessed via Tymnet throughout the U.S, and Canada. For the Tymnet number nearest you, call the BIX Helpline or Jy mncl at 1 -BOO-336-0149. 
tlf your local Tymnet number is a toll eaii you will receive additional charges from your local phone company at their prevailing rate. 

ttContinental U.S. Tymnet rates. Rates from other areas are available from BIX. ^ ^ 









BIX is easy to join 

To log-on to BIX, simply: 

Set your computer’s telecommunications 
program for full-duplex, 8-bit characters, no 
parity. I stop bit OR 7-bit characters, even paritv. 
1 stop bit. Use 300 or 1200 baud. 

Tall your Tymnet number ** and respond as follows: 


Tymnet Prompt You Enter 


Garble or request tor 


“terminal identifier” 

a 

login: 

bix<CK> 

BIX logo/name: 

bix.038 <CR> 

Callers out.side the US. who have a communicat- 


mg computer or terminal and a packet switching 
account with their host country phone system 



can reach BIX by entering 310690157800. To 
commence registration, enter the code listed at 
the BIX logo/name: prompt, 

After you register, you’ll automatically be taken 
to the BIX Learn Conference, an online tutorial 
that will show you how to begin using the system 
immediately, Time spent in the Learn Conference 
is FREE. Complete system documentation will be 
sent to you within a few days. 

Access time will be billed at the following 
hourly rates.! 

Off-Peak Time 511 /hr, ($9 BIX, S2 Tymnet )tt 

1 I’M - 6 AM weekdays, till clay weekends and holidays) 

Peak Time J20/hr, (S12 BIX, S8 Tymnet )t+ 

(6 AM-7 PM weekdays) 


BYTE INFQRMA ! ION EXCHANGE 

One Phoenix Mil! Lane 
Peterborough, NH 03458 











RAMpak for your Compaq! 


Dr. Robert Atweif, a leading defense scientist, 
calculates that NDP Fortran-386 is currently 
saving him $12,000 per month in rentals of 
VAX hardware and software while doubling 
hts productivity! 


Fred Ziegler ofAspenTech in Cambridge , 
Mass , reports , 7 ported 900,000 fines of 
Fortran source in two weeks without a single 
problemF AspenTech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to ever 
run on an Intel processor 


Dr. Jerry Ginsberg of Georgia Tech reports, 
”My problems run a factor of six faster using 
NDP Fortran-386 on an mW1167 equipped 
386/20 than they do on my Micro VAX li. “ 


Our NDP compilers and NDP utilities are the 
key to taking advantage of the two to five-fold 
increase in speed that the mW1167 provides. 
The compilers generate mainframe style code, 
white our utilities simplify ports from either the 
PC or the mainframe world. A new utility 
enables our NDP compilers to call HALO 88. 

If you are curious about the benefits of the 
NDP/mWI167 approach, consider the follow¬ 
ing (price estimates are for complete systems): 

Coprocessor Speed (Flops) Prices 

80287-10 80,000 $3,000 

80387-20 440,000 $5,000 

mWl 167-20 2,100,000 $6,000 

When driven by a 32-bit compiler, the 
mW1167 approaches the speed of a $600,000 
VAX 8650! In fact, many of our users have 
reported increases in turnaround of 2 to 4 times 
that of their VAX! Call us for complete details. 


MEcroWay is your best source for the 
software and hardware you need to get true 32- 
bit speed out of your 386 machine. 

Since many of our users have been having 
difficulty obtaining memory to upgrade their 
DESKPROs, we decided to add a 386/20 one 
megabyte upgrade module to our product line. 
The RAMpak™ is Compaq compatible and can 
be used to extend your 386/20 from one to four 
megabytes. Micro Way's "SlotSaver" combines 
an mW1167 with a VGA card for the 20 MHz 
model. We also sell the 25 MHz Weitek 3167 
for the DESKPRO 386/25. 

Additionally, we have mW1167 slottess 
numeric coprocessor cards for Acer, ALR, 
AT&T, Compaq, Dell, Everex, HP, MEcronics, 
NCR r Olivetti, Tandy and Wyse 386 systems. 
We will soon offer an mWt 167 that runs In the 
Micro Channel of the IBM model 70 and 80. 


32-Bit Compilers and Tools 


NDP Fortran-386™ and NDP C-386™ Com¬ 
pilers generate globally optimized, mainframe 
quality code and run in 386 protected mode 
under Phar Lap extended MS-DOS, UNIX, or 
XENIX. The memory model employed uses 2 
segments, each of which can be up to 4 
gigabytes. They generate code for the 80287, 
80387, or mW1167. Both include high speed 
EGA graphics extensions written in C that per¬ 
form BASIC-like screen operations. 

• NDP Fortran-386™ Full implementation of 

FORTRAN-77 with Berkeley 4.2, VAX/VMS 
and Fortran-66 extensions... $595 

* NDP C-3B6™ Full implementation of AT&T's 
PCC with MS and ANSI extensions..,. $595 


NDP Package Pricing: 

387FastPAK: NDP Compiler, Phar Lap and 
80387 Co processor 16MHz: $ 1299 

20 MHz: $1499 

11G7FastPAK: NDP Compiler, Phar Lap 
and mWl 167 Coprocessor 16 MHz: $1695 
20 MHz: $2295 


Phar Lap Development Tools .$495 

Virtual Memory Extension... $295 


NDP Windows ™ — NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters: 
..Library: $ 125, C Source: $250 

NDP Plot™ — Calcomp compatible plot pack¬ 
age that is callable from NDP Fortran. It in¬ 
cludes drivers for the most popular plotters and 
printers and works with CGA, Hercules, EGA 
and VGA.$325 

NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms tor single and double dimen¬ 
sioned FFTs which take advantage of the 32- 
bit addressing of the 386 or your hard disk. Call¬ 
able from NDP Fortran with mW1167 and 

80387 support..$250 

387FFT for 16-bit compilers.$250 

HALO 88 to NDP Graphics Interface — This 
module enables you to call graphics routines in 
HALO 88 from NDP Fortran orG.$100 


r MicroWay • ^ 
80386 Support 

y (508) 746-7341 y 


Parallel Processing 


Monoputer™ 

The world's most popular transputer develop¬ 
ment product runs all MicroWay transputer 
software using either a T414 or T800. The T800 
processor has buiit-in numerics and provides 
performance comparable to an 80386 running 
at 20 MHz with an mWl 167. The new 3L Paral¬ 
lel C and Fortran compilers make this an espe¬ 
cially attractive porting environment. Can be 


upgraded to 2 megabytes. 

Monoputer with T414 (0 MB).$995 

Monoputer with T800 (0 MB).$1495 


Quadputer™ 

This board for the XT, AT, or 386 can be pur¬ 
chased with 2, 3 or 4 transputers and 1,4 or 8 
megabytes of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks with mainframe power which 
use up to 100 or more transputers. One 
customer s application has gone from 8 hours 
on a mainframe to 16 minutes on a system con¬ 
taining five Quadputers from $3495 

Transputer Compilers and Applications 

MicroWay offers Parallel languages for the 
Monoputer and Quadputer. 

Logical Systems Parallel C .$595 

MicroWay Occam2.$495 

3L Parallel C. $895 

3L Parallel Fortran . $895 

MicroWay Prolog interpreter.$750 

mField — A specialty finite element analysis 
package targeted at transputer networks. 
Ideally suited to take advantage of the six 
megaflop speed of the Quadputer. , , $1600 

T800/NAG™(See NDP/NAG).$895 

* . ■ *:*: 

3B7BASIC™ — MicroWay's new 16-bit 
Microsoft compatible Basic compiler generates 
the smallest EXE files and the fastest running 
numeric code on the market...$249 


Compaq 386/20/25 Add-Ons 


RAMpak™ - One megabyte 32-bit memory 
module fits in Compaq memory slot . . CALL 
mWl 167™- Built at MicroWay using Weitek 
components and includes an 80387 socket. 


mW1167-16. .$995 

mWl 167-20 .$1595 

mWl 167/VGA-20 "SiotSaver" .$ 1995 

Weilek 3167 25MHz .$1995 

B03B7-20 ., .$675 

B0337-25 .$795 


Numeric Coprocessors 


8087 . $99 

8087-2 . $145 

80287-8 . $239 

80287-10 .$279 

80387-16 .$450 

80387-20 .$675 

80387-25 .$795 

287Turbo-12 (lor AT compatibles).... $450 

256K 100ns DRAM .CALL 

256K SIMMS .$119 

1 MB SIMMS .$450 


(All of our Intel coprocessors include 87Test.) 


Intelligent Serial Controllers 


M icroWay s A T4 ™, ATS ™, a n d ATI 6 ™ are the 
fastest 80186-based intelligent serial control¬ 
lers on the market. They come with drivers tor 
UNIX, XENIX, and PC MOS. 

AT4 ... $795 ATS ..$995 AT16 .. $1295 


32-Bit Applications 


PSTAT-386 — This mainframe statistics pack¬ 
age has been used by government and in¬ 
dustry for 20 years. The full version was ported. 
Requires 4 to 6 megabytes of memory: $ 1495 

NDP/NAG™ — Features a library of 268 en¬ 
gineering and scientific numerical algorithms. 


Callable from NDP or 3L Fortran.$895 


12 MHz PC Accelerators 


FastC ACHE-286 12 MHz... , . .$299 

SuperCACHE*286 12 MHz .$399 

FastCACHE-286 9 MHz .$199 


Micro 

World Leader in PC Numerics 

Way 

P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 

32 High St, Kingston-Upon-Thames, U.K., 01-541-5466 
USA FAX 617-934-2414 Australia 02-439-8400 Germany 069-75-1428 
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HANDS ON 

CIARCIA’S CIRCUIT CELLAR ■ 


Steve Ciarcia 


Part 2 

A Supercomputer 



Steve continues the 
supercomputer project 
with a look at the 
Mandelbrot set 


Photo 1; The complete Mandelbrot 
sett as displayed by an EGA monitor 
(no magnification). 


I n the first part of this article, I ex¬ 
plored the limits of computer per¬ 
formance and described several 
multiprocessor architectures. In 
the next two parts, I will describe the 
Circuit Cellar Mandelbrot engine, a 
small-scale supercomputer designed to 
produce the familiar Mandelbrot set 
images much faster than is possible with 
an affordable scalar processor. 

This installment deals with overall de¬ 
sign issues and the algorithms and meth¬ 
ods used in the software. 

Picking the Problem 

Many of the letters that prompted this 
project detailed the letter writer’s favor¬ 
ite fantasy computer. Some of the proj¬ 
ects were awesome in scope, featuring 
multitudes of bit-slice processors, 
ganged up with megabytes of static R AM 
and kilobytes of custom microcode! 

As I explained last month, the Man¬ 
delbrot set calculations are nearly ideal 
for a multiprocessor because the problem 


can be divided among any number of 
processors and there is no need to com¬ 
municate between processors during the 
solution. (I could have tackled North 
American weather forecasting, but the 
resulting project would have been out of 
the reach of nearly everyone.) 

But a Circuit Cellar project is a blend 
of the challenging and the commonplace. 
It must be challenging enough to be inter¬ 
esting and informative, but it must use 
relatively commonplace components so 
that interested readers will be able to af¬ 
ford it. Building a supercomputer out of 
the latest custom LSI components would 
certainly be challenging, but few could 
afford the resulting hardware. 

The cost of a multiprocessor is con¬ 
trolled by two major factors: the cost of 
each individual processor element and 
the level of communication between 
them. Element cost is obvious: If a single 
element costs $500, how many people 
would be willing to buy 64 of them? The 
level of communication determines bow 
many ports each element must have and 
how complex those ports must be. 

The Circuit Cellar Mandelbrot engine 
uses Intel 8751 processors rather than the 
8088 or 80286 chips found in IBM PCs, 
ATs, and compatibles. The 8751 is simi¬ 
lar to the 8031 used in many of my Cir¬ 
cuit Cellar projects during the last few 
years, except that it contains 4K bytes of 
on-chip EPROM for program storage. 
Although processors in the 8051 family 
are often thought of as simple control¬ 
lers, you are about to see what happens 
when a bunch of them concentrate on a 
single task: The engine becomes a bee¬ 
hive of activity! 

There are several compelling reasons 
for choosing a processor from the 8051 
family: performance, capability, and 
price. The performance with a standard 
12-MHz crystal is just under 1 million 
instructions per second because most in¬ 
structions take one or two cycles of 12 
clock periods each. The chip includes a 

continued 
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bidirectional serial port and extensive in¬ 
terrupt support, as well as a reasonably 
competent instruction set. Finally, a pro¬ 
cessor element can be a single-chip 8751 
or an 8031 with an external EPROM, de~ 
pending on whether cost or board space 
is more important; the cost per element 
ranges from under $10 to $40. 

Figure 1 shows a block diagram of the 


Mandelbrot engine and the connection to 
the AT controller. The engine can in¬ 
clude any number of processor elements 
between 1 and 255, and performance in¬ 
creases smoothly with the number of ele¬ 
ments. The AT connection uses a stan¬ 
dard serial port for data transfer, with 
the port control lines handling handshak¬ 
ing and array resets. 


The Complex Plane 

Photo 1 shows the entire Mandelbrot set 
displayed on an EGA monitor. You can 
look at the image as either a mathemati¬ 
cal object or the output of a computer 
program, but you’ve got to understand 
both views to know how the Mandelbrot 
engine works. 

Discovered by Benoit Mandelbrot, an 
IBM Fellow at the Thomas L Watson Re¬ 
search Center, the Mandelbrot set is 
probably the best-known example of a 
fractal figure. Indeed, for many people, 
" Mandelbrot set" is synonymous with 
“fractal" and constitutes their only 
brush with complex numbers. 

Mathematically, the Mandelbrot set is 
a set of points in the complex plane. A 
complex point c is in the Mandelbrot set 
if the magnitude of z in iterative formula 

z = z 2 4- c 

(starting with z *= 0 + Oi) remains finite 
after an infinite number of iterations. 

The text box on page 404 gives a brief 
introduction to complex numbers and 
arithmetic for those of you who may be a 
little shaky on the subject. Pay particular 
attention to the process of squaring a 
complex number, because it’s central to 
the algorithm. 

The criterion for determining whether 
a given point is in the set should give you 
pause. No computer can run through an 
infinite number of iterations in a finite 
amount of time, so we can never be cer¬ 
tain that a point is in the set. The best we 
can do is show that a given point is defi¬ 
nitely not in the set, but that is sufficient 
to create all the pretty pictures. 

It turns out that if the magnitude of z 
exceeds 2.0 after any iteration, it will 
eventually “blow up” to infinity after 
some additional number of iterations; 
therefore, that point is definitely not a 
member of the Mandelbrot set. If it re¬ 
mains below 2.0 for all the iterations we 
attempt, the best we can say is that it 
hasn’t blown up yet and that the point 
may be a member of the set. 

The test becomes more reliable with 
more iterations. For example, if one 
point blows up after 2 iterations and its 
neighbor survives 1000 iterations, the 
second one is probably a Mandelbrot set 
point. The iteration limit must be the 
same for all the points in a given image, 
although the particular value depends on 
where that image lies in the complex 
plane. 

The algorithm behind the Mandelbrot 
set is shown in listing la. As you can see, 
despite the foregoing discussion, it's sim¬ 
ple enough to fit on only a few lines—the 


Listing 1: (a) Pseudocode for the Mandelbrot set program kernel, (b) The 
same code without the SQRT function. 

(a) 

(Given a complex point c and an 
iteration limit K) 
z = 0+01 
count » 0 

while (count <= K) and 

(SQRT(Re(z) A 2 + Im(z)*2) < 2,0) 
z = z2 + c 
count * count + 1 
end while 

<b) 

(Given a complex point c and an 
iteration limit K) 
z - 0+Oi 
count = 0 

while (count <= K) and 

{ (Re (z)2 i Im(z)2) < 4.0) 
z = z2 + c 
count = count + 1 
end while 


RS-232C serial port 



Reset line for all processors is controlled by PC serial port DTR signal. 


Figure 1: A block diagram of the Circuit Cellar Mandelbrot engine , 
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sort of program I like. 

Figuring the magnitude of a complex 
number requires a square root, but that is 
a difficult and time-consuming operation 
for a microprocessor. Fortunately, we 
can avoid extracting a square root by 
simply changing the comparison: When¬ 
ever the magnitude exceeds 2.0, the 
square of the magnitude will exceed 4.0. 
Listing lb shows the revised loop. 

Determining whether a point is in the 
Mandelbrot set is simply a matter of eval¬ 
uating the algorithm in listing lb until it 
terminates. If the final count is less than 
the iteration limit, the point is definitely 
not in the Mandelbrot set. If the count 
equals the iteration limit, the point is 
either in the set or the limit is too low to 
rule it out; in either case, we assume that 
the point is in the set. 

By convention, all the points in the 
Mandelbrot set are colored black. The it¬ 
eration count for the remaining points se¬ 
lects one of the colors available on the 
display, so the rainbow hues are a direct 
indication of the size of the iteration 
count. The blue pixels in photo 1 had the 
fewest iterations, the green ones had 
more, and so on up to the bright white 
pixels adjacent to the central black area 
marking the set proper. 

Floating Points 

The center of the image in photo 1 lies at 
-0.5 + Oi in the complex plane, and the 
horizontal axis is about 3.6 units long. 
The EGA was in 640- by 350-pixel 
mode, so 224,000 separate pixels are 
shown on the screen. You have to evalu¬ 
ate the algorithm in listing 1 at each one 
of those points, so you can see why Man¬ 
delbrot set images take so long to create. 

Because the entire area of the Mandel¬ 
brot set must lie within a circle 2.0 units 
in radius centered on the origin (think 
about it for a while), the calculations 
must be done with numbers that can rep¬ 
resent fractions. The familiar integer 
variables used for most purposes in pro¬ 
grams simply do not have the range of 
values needed for the Mandelbrot set. 

Because IBM designed the original 
PC with a socket for a math coprocessor, 
nearly everyone is familiar with float- 
ing-point numbers. In fact, that single 
design decision may have had more to do 
with the spread of PCs in the engineering 
domain than any other; for the first time, 
floating-point math on a small computer 
wasn't prohibitively slow. 

But it turns out that floating-point 
numbers are not well suited for the Man¬ 
delbrot set calculations, despite the fact 
that they are quite easy to use. The Man¬ 
delbrot engine uses real numbers, to be 


sure, but they have a fixed-point repre¬ 
sentation rather than floating-point. To 
explain why, I must first detour into 
floating-point numbers and return via 
fixed points. 

All numeric values within a computer 
are represented by a fixed number of 
bits. Remember that a single byte of S bits 
can take on 256 different values, and that 
2 bytes can count 65,536 values. The C 
programming language (and others, as 
well) allows long integers that have 4 
bytes and about 4 X 10 9 different values. 
The key idea is that a given number of 
bits can take on only a fixed number of 
different values. 

The mathematical definition of a real 
number poses a problem for computer 
implementations. Between any two real 
numbers, no matter how close together, 
are an infinite number of other real num¬ 
bers, Representing an infinite quantity 
requires an infinite number of bits, so 
computers simply can't represent all the 
real numbers correctly. 

Floating-point numbers represent 
“lots” of real numbers in a “few” bits. 
The trick is similar to the scientific nota¬ 
tion I used just above. Instead of writing 
4,000,000,000,1 used 4 X 10 9 and saved 
quite a bit of space. Each floating-point 
number has three parts: the mantissa, the 
sign, and the exponent. The mantissa en¬ 
codes the significant figures of the real 
number, the sign tells you if the mantissa 
is positive or negative, and the exponent 
represents the magnitude. 

Figure 2 shows the floating-point 
equivalents of some common numbers. 
Note that the exponent is actually an ex¬ 


ponent of 2 rather than the 10 used in sci¬ 
entific notation. The exponent is selected 
so that the mantissa is always between 
0.5 and 1.0, which you can see by com¬ 
paring the values for I, 0.5, and 0.25. 
Because the decimal point (or, more ex¬ 
actly, the binary point) can be located 
anywhere in the mantissa, the represen¬ 
tation is called floating-point. 

Figure 3 shows the IEEE standard for¬ 
mat for the floating-point numbers 

continued 


0.0 *= -10 x 0 x 2° 
sign 0 
mantissa « 0 

exponent = 0 (by convention) 
1,0 = - 1° x t x 2° 
sign - 0 
mantissa = 1 
exponent« 0 
2.0 - -1° x 1 x2’ 
sign = 0 
mantissa = 1 
exponent = 1 
-2.0 - - It x 1 x 2 1 
sign = 1 
mantissa - 1 
exponent - 1 
0.5 = — 1 0 x 1 x 2-i 
sign = 0 
mantissa - 1 
exponent - -1 
-0.25 = -1°x 1 x 2 * 
sign = -1 
mantissa = 1 
exponent = -2 


Figure 2: Some common numbers 
written in the floating-point format. 


(a) 

] < -- 4 bytes - 32 bits ---> [ 

seeeeeee emmmmmmm mmmmmmmm mmmmmmmm 

(s)ign ■ 1 bit 
(exponent - 6 bits 
(m)antlssa-3i bits 

|<-—-.-—— Sbytss - 64bits- -— -— 

seeeeeee eeeemmmm mmmmmmmm mmmmmmmm mmmmmmmm ... mmmmmmmm 

(s)tgn-l bit 
(e)xponent-ll bits 
(m)antissa - 52 bits 


Figure 3: IEEE standard floating-point formats, (a) The format for 4-byte 
floating-point numbers (float). This representation has a range of +/— 3.4 x 
IQ-** to +/— 3.4 x 10 3 * and a precision of six to seven decimal digits, (b) The 8- 
byte double format, which has a range of +/— L7 X 100~ 30S to +/— L 7 X 10 308 
and a precision of 15 to 16 decimal digits. 
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known to Microsoft C programmers as 
float and double variables. C programs 
typically use double variables whenever 
floating-point numbers are required, but 
there's a trap for the unwary in this 
practice. 

Many common real-world program¬ 
ming problems are well behaved, in that 
the real numbers are all within a few 
orders of magnitude of each other. For 
example, in electrical engineering, the 
range of values extends from about 10 -13 
to 10 12 or so (1 femtofarad to 1 gigahertz, 
for example). Calculations tend not to 
exceed these bounds, so programmers 
can get away with double variables most 
of the time. 

Mandelbrot set calculations, on the 
other hand, require more precision than 
even doubles can provide. Photos 2a 
through 2c show the spike on the left- 
hand edge of the Mandelbrot set in in¬ 
creasing magnification. As you can see, 
there's not much change in structure as 
you zoom in on the set. This is one of the 
defining characteristics of a fractal fig¬ 
ure. The level of detail and overall struc¬ 
ture are similar at all magnifications. In 
some sense, the picture is the same re¬ 
gardless of the magnification. 

To contrast this with ordinary objects, 
try magnifying the period at the end of 
this sentence by a factor of 10,000. The 
period is about 0.015 inch across, so the 
disk would be 150 inches in diameter. 
The difference in structure between the 
page and the period should be obvious. 

Photo 2c magnifies the tip of the spike 
by IQ 12 . This is a magnification almost 
beyond comparison, but here's an anal¬ 
ogy: The mean distance between the 
earth and sun is 92 x 10 e miles or 5.83 
X 10 11 inches. One inch magnified by a 
factor of 10 12 is one-fifth of the way to 
the sun. 

Pixels in photo 1 are 0.0056 (3.6/640) 
units across, while pixels in photo 2c are 
5.6 X 10“ 13 units across. The horizontal 
coordinates of the left edge of the spike 
are about 2.0 in both pictures, so you are 
looking at a single picture that spans 15 
orders of magnitude. Recall that float 
variables have only six digits of preci¬ 
sion, and you will begin to see why they 
would be inadequate. 

Because the Mandelbrot set calcula¬ 
tions use the results of one iteration as the 
source for the next pass, there is an inev¬ 
itable loss of precision in the calcula¬ 
tions, This is often called truncation 
error, because the true value of a real 
number must be truncated to fit within 
the available precision. The size of the 
truncation error increases with the num¬ 
ber of iterations and is roughly the ioga- 


Photo 2b: The 44 spike ” at the left end of the set magnified 100 times. 


rithm of the iteration count. 

The calculations in photo I were car¬ 
ried out with an iteration limit of 64, so 
about two digits (log 64 - 1.8) of preci¬ 
sion were lost to truncation near the black 
areas marking the Mandelbrot set. Many 
interesting images require hundreds of it¬ 
erations, so the precision loss can exceed 
three or four digits. 

If the image requires 15 digits of preci¬ 


sion just to represent the coordinates and 
4 digits to contain the truncation error, 
what happens when the program uses 
float variables having only 6 digits? 
The answer is painfully obvious: See 
photo 3. Some of you have seen this ef¬ 
fect in your programs, and now you 
know what caused the failure. 

Using double variables doesn't solve 
the problem. Photo 2a needs about 18 


Photo 2a: The 4 4 spike " at the left end of the set magnified 10 times. 
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digits of precision, which is 2 or 3 more 
than double numbers can offer. What 
can you do? 

Fixed Precision 

Although the Mandelbrot set calcula¬ 
tions require high precision, they don't 
require a large dynamic range- The en¬ 
tire Mandelbrot set lies within coordi¬ 
nates of +2,0 to ^2,0, and the largest 


useful magnitude is only 4.0; some of the 
exponent bits in float and double num¬ 
bers are wasted- Being able to represent 
numbers as large as 10 3oa is no advantage 
in these calculations. 

Figure 4 shows how real numbers are 
encoded in the Mandelbrot engine. 
There is no exponent, so there is no way 
to “float” the binary point in the man¬ 
tissa, With the binary point in a predeter¬ 


mined location, these numbers ar e fixed- 
point numbers. The values are stored in 
two's complement notation, rather than 
the sign-magnitude used in IEEE float¬ 
ing-point numbers. The complete value 
occupies the same number of bytes as a 
double number, but it has at least three 
more digits of precision , 

It turns out that fixed-point number 
programs are both simpler and faster 
than floating-point code, simply because 
there's no need to work with the expo¬ 
nent. Simplicity is particularly impor¬ 
tant in the Mandelbrot engine, because 
the code is written in 8051 assembly 
language. 

Fixed-point addition is also easy to 
understand. Listing 2 shows the 8051 
code needed to add two fixed-point num¬ 
bers, given two pointers to the start of 
each number. The loop simply adds cor¬ 
responding bytes and propagates any car¬ 
ries to the left. 

It's worth noting that the 8051, despite 
its Intel heritage, stores 2-byte integers 
with the high-order byte in the low-order 
address, so the addition proceeds down¬ 
ward from the high addresses. This is the 
convention used by Motorola processors 
and is exactly opposite from the Intel 
8088 family. As you might expect, there 
are conversion routines in the AT driver 
code to convert from the 8088 convention 
(low byte first) to the 8051 convention 
(high byte first). 

Although addition is simple, multipli¬ 
cation and division are not, I was able to 
skip division because the Mandelbrot set 
calculations didn't need it, but multipli¬ 
cation was essential. The 8051 instruc¬ 
tion set includes a multiply that produces 
a 16-bit product from two 8-bit inputs in 
only 4 microseconds (jis), but combining 
the partial products into the final answer 
took some tricky coding. 

Multiplying two 8-byte fixed-point 
numbers produces a 16-byte product, A 
little pencil work will show you that there 
are 64 multiplies and 56 2-byte additions 
to combine die partial products. Because 
each addition can generate a carry into 
the next byte, there are a considerable 
number of additional steps to propagate 
the carries throughout the partial prod¬ 
ucts, Finally, the product has to be 
al igned so that the binary point is in the 
right location (if the point can't float, the 
number must). 

Normal extended-precision multipli¬ 
cation routines use a series of nested 
loops to handle the repetitive calcula¬ 
tions. Because this routine is used four 
times in each iteration, I coded it as a 
monster macro that creates about 2.5K 

continued 



Photo 2c: The “spike ” at the left end of the set magnified 10 12 times . 



hoto 3: Using float variables while performing the same magnification as in 
Hoto 2c (10 12 times) makes precision loss due to truncation obvious. 
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bytes of straight-line code. Space consid¬ 
erations prohibit printing such an incred¬ 
ible bulk here, but it's available for your 
inspection on the Circuit Cellar BBS. 

Because the dynamic range is so low, 
many of the math routines check their in¬ 
puts to prevent overflows. For example, 


the squaring routine will flag an attempt 
to square a number greater than 2.0. Un¬ 
like most math routines (which signal an 
error), that overflow simply indicates 
that the magnitude of a complex number 
will exceed 4.0, so the Mandelbrot cal¬ 
culations for that case are finished. 


Back in the bad old days, when com¬ 
puters filled rooms with racks of vacuum 
tubes, there were no math coprocessors. 
A great deal of work went into creating 
algorithms that could use fixed-point 
numbers to give useful results. Having to 
deal with a little of that analysis for this 
project made me appreciate the early pio¬ 
neers a whole lot more. 

Now that you have an appreciation for 
the calculations behind the Mandelbrot 
set, I can describe how the engine actu¬ 
ally works. 

The Big Picture 

Any computer system must have some 
means to get data in, select and run pro¬ 
grams, and get the results back out. A 
general-purpose multiprocessor (if that 
isn’t an oxymoron) must have extensive 
I/O facilities and a programming lan¬ 
guage that supports the array of proces¬ 
sors. But, as I said in the beginning, I’m 
not interested in supporting all the soft¬ 
ware that’s needed for a general-purpose 
supercomputer. 

The Mandelbrot engine is dedicated to 
solving the iterative formula that com¬ 
putes the Mandelbrot set. That dedica¬ 
tion simplifies the process of selecting 
and running programs: There is but a 
single program! The Intel 8751 single¬ 
chip microcontroller is an ideal proces¬ 
sor element, because that program is 
burned into the on-chip EPROM. Once 


l<— 

-—8 bytes - 64 bits->| 


siiiffff ffffffff ffffffff ffffffffffffffff... ffffffff 


sign -1 bit 


integer- 

3 bits 


fraction 

-60 bits 


Sample values, with only the first 4 bytes shown: 

Value 

Binary 

Hexadecimal 

0.0 

0000.00000000000000000000 

00 00 00 00 

1.0 

0001.00000000000000000000 

10 00 00 00 

2.0 

0010.00000000000000000000 

20 00 00 00 

-1.0 

1111.00000000000000000000 

F0 00 00 00 

-2,0 

1110.00000000000000000000 

E0 00 00 00 

0.5 

0000.10OQOOOOOOOOQOQGOOOG 

08 00 00 00 

0.25 

0000.01000000000000000000 

04 00 00 00 

— 0.5 

1111.10000000000000000000 

FS 00 00 00 

-0.25 

1111.11000000000000000000 

FC 00 00 00 


Figure 4: Circuit Cellar Mandelbrot engine fixed-point numbers. Each number 
occupies 8 bytes of storage and has a range of -8.0 to + 7.999... and a precision of 
19 decimal digits. In Intel 8051 code t the high-order byte is stored in the lowest 
address; this is the reverse of the convention used in other Intel processors. Values 
are stored in two*s complement notation. The implied binary point does not occupy 
a bit location . 


Complex Numbers 


A complex number is made up of two 
separate numbers, which, for his¬ 
toric reasons, are called the real and 
imaginary components. The imaginary 
component is distinguished by a lower¬ 
case i either before or after the number. 
For example, 

1 +2i or 1 +i2 

is a complex number with a real part of 
1 and an imaginary part of 2. The real 
and imaginary components are rarely 
integers, so you’ll often see complex 
numbers written with decimal frac¬ 
tions: 

1.2345 -F 0.432li 

Electrical engineers often use j instead 
of i, because the symbol for electric cur¬ 
rent is i. 

Because complex numbers have two 
components, they can be plotted on a 


plane, with the real component along 
the x (horizontal) axis and the imagi¬ 
nary component along the y (vertical) 
axis. This plane is often referred to as 
the complex plane because it contains 
all possible complex numbers. 

Adding and subtracting complex 
numbers is a simple matter of keeping 
track of the real and imaginary compo¬ 
nents separately. For example, the sum 
(1+2i) + (3-f4i) evaluates to 4-f6i, 
while the difference (l+2i) - (3+4i) 
becomes — 2—2i. 

Forming the square of a complex 
number is a somewhat trickier opera¬ 
tion. Squaring the number 3+4i pro¬ 
ceeds in this fashion: 

(3+4i) 2 =(3+4i) x (3+4i) = 3x3 + 
3 x4i 4- 3 x4i + 4ix4i = 9 + 12i + 
12i 4- ]6i 2 =9 + 24i -16= -7+24i 

Simplifying (16i) 2 to - 16 uses the fact 
that i denotes the square root of — 1, 


which is why the imaginary component 
is called “imaginary”—it isn’t one of 
the numbers we use in the real world. 

Fll avoid describing complex division 
because the Mandelbrot formulas don’t 
need it. If you’re interested, your local 
library probably has a book on complex 
numbers that shows how division of 
complex numbers works. 

Each complex number has a magni¬ 
tude that represents the “size” of the 
number. The magnitude of the complex 
number z is given by the formula 

Mag(z) - ((Re(z) a + Im(z) a ) 

where Re(z) and lm(z) denote the real 
and imaginary components, respectively. 
The magnitude is simply the hypotenuse 
of a right triangle with sides Re(z) and 
Im(z), For example, the magnitude of 
3+4i is Mag(3+4i)= f(Re(3+4i) 2 + 
Im(3+4i)*) = [(3 2 4- 4 2 ) = j(9 + 16) = 
[(25) = 5. 
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programmed, the chip doesn’t need a 
disk drive or tape drive to get started; 
simply turn on the power and release the 
reset line, and the program is up and run¬ 
ning immediately. 

The issues of data communication are 
not so simply resolved. Once again, 
though, because we are dealing only with 
the Mandelbrot set, there is little need for 
interprocessor communication during 
the computations* Although the 8751 in¬ 
cludes an on-chip serial port, there isn't 
enough room for a general-purpose net¬ 
work, and there isn’t enough space in the 
EPROM for much of a network operating 
system. 

Refer back to figure 1 to see how the 
communications are handled. All the 
8751 serial inputs are connected together 
and driven by the ATs serial output. 
Similarly, all the 8751 serial outputs are 
connected together to drive the AT’s 
serial input. Of course, there are com¬ 
munication buffers along the way to en¬ 
sure that the ports are not overloaded. 

Each processor has a unique ID num¬ 
ber assigned during the initialization se¬ 
quence, which Ill describe next month. 
The AT can address a message to any 
number of processors in the array. If the 
message goes to a single processor, all 
other elements ignore the message and 
continue with their computations* 

It’s easy enough to control transmis¬ 
sions from the AT to the engine’s proces¬ 
sors, because there is only one sender on 
the line. Getting information back 
without collisions between processors 
could be very complicated, but another 
characteristic of the Mandelbrot set cal¬ 
culations came to our rescue. 

Despite the exquisite precision re¬ 
quired during the enormous number of 
calculations in each engine, the results 
can be summed up in 1 or 2 bytes* Poll¬ 
ing each processor for its result didn’t 
make any sense, because the necessary 
handshaking would reduce the effective 
data rate by at least a factor of 4. Some 
coordination is required, though, be¬ 
cause the processors must return their re¬ 
sults in a known sequence* 

The “chain-in” line shown in figure 1 
organizes the output communications* It 
daisy chains through all the processors in 
the engine, so the AT is connected to the 
first processor, which drives the second, 
which drives the third, and so on to the 
last processor, which is connected back 
to the AT. The key to this is the 8751 pro¬ 
gram, which will output its result only 
when its chain-in line is active, then tog¬ 
gle its chain-out line when transmission 
is complete. 

The AT driver program gets ready to 


receive a set of results, then toggles its 
chain-out line* The first processor sends 
its result, then the second, and so forth 
through the array. The last processor 
sends its result and toggles the AT’s 
chain-in line, which tells the AT that all 
results are complete. The cycle repeats 
when the AT is ready for the next set. 
Because the driver program knows 


how the processors were assigned to 
pixels, it can put the results into the right 
places. The actual screen painting oc¬ 
curs between sets of pixels to reduce the 
loop overhead, so the results are metered 
out of the engine in bursts. The 8751 pro¬ 
gram will send only 1 byte if the iteration 
limit is less than 256, which reduces the 

continued 


Listing 2: The 8051 code to add two fixed-point numbers. 


Add two long integers 

RQ points to the high order byte of the target 
Rl points to the high order byte of the source 
Mashes A, B, and Rl 
Returns RQ unchanged 


NUMLEN 

EQU 0 ; bytes per fixed point number 

longadd 

PROC 


PUBLIC long add 


MOV 

A.RO 

point to end of target 

ADD 

A, #NUMLEN-1 


MOV 

RO.A 


MOV 

A. Rl 

point to end of source 

ADD 

A,#NUMLEN-1 


MOV 

Rl, A 


MOV 

B, # NUMLEN ; 

number to add 

CLR 

c 

set up for loop 

L?loop 

EQU $ 


MOV 

A, 0RO 

pick up target 

AD DC 

A, 0R1 

tack on buffer 

MOV 

0RO.A 

drop into target 

DEC 

RO 

tick pointers 

DEC 

Rl 


DJNZ 

B, L?loop ; 

repeat for all bytes 

RET 



longadd 

ENDPROC 




Photo 4: The driver program *s zoom box. It is possible for you to home in on an 
interesting part of the army and magnify it * 
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data transmission time by a factor of 2 for 
most images. 

You may wonder why I would pick a 
serial link instead of a parallel port. The 
answer is simple; It works! A standard 
RS-232C serial link can send 1 byte in 
about 380 /as at 28 t 800 bits per second. 
Compared to the time required to com¬ 
pute that byte, the transmission time is 
small. Only for trivial pictures does the 
transmission time for the full array ap¬ 
proach the computation time. 

You might also wonder what effect the 
daisy chain has on the result throughput. 
After all, all ihe down-chain processors 
must wait on any processor that’s not 
ready when its chain-in signal becomes 
active. I’ll discuss performance next 
month, but suffice it to say that it's not 
all that bad. The processors already 
polled have started on their next set of 
computations, and the remaining proces¬ 
sors are probably still running through 
the current iterations. Only in the case 
where one processor hits a point in the 
Mandelbrot set while all others are out¬ 
side does this delay become significant. 

Because results from the Mandelbrot 
set calculations are shown on a graphics 


display, it’s only natural that you should 
use a graphical means to select which 
part of the array to view. The driver pro¬ 
gram creates an overall view of the 
array, shown in photo 4. 

Coming Attractions 
Now that you understand how the Circuit 
Cellar Mandelbrot engine works, I can 
describe the actual hardware used to 
build it. In the final part of the series, Til 
cover the hardware construction and the 
AT driver program needed to get the 
images up on the screen. ■ 


To receive information about the Circuit 
Cellar Ink publication for hardware de¬ 
signers and developers, please circle 100 
on the Reader Service inquiry card at the 
back of the magazine. 


Special thanks to Ed Nisley and Merrill 
Lathers for their expert contributions to 
this project. 

Editor’s Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past arti¬ 
cles are available in book form from BYTE 
Books, McGraw-Hill Book Co., P.O. Box 
400, Hightstown, NJ 08250. 


Ciarcia f s Circuit Cellar , Volume l covers 
articles in BYTE from September 1977 
through November 1978. Volume II covers 
December 1978 through June 1980. Volume 
///covers July 1980 through December 1981. 
Volume IV covers January 1982 through June 
1983. Volume Fcovers July 1983 through De¬ 
cember 1984. Volume VI covers January 1985 
through June 1986. 

There is a multiline Circuit Cellar bulletin 
board system (running TBBS 2.GM) that sup¬ 
ports past and present projects in BYTE and 
Ink. You are invited to call and exchange ideas 
and comments with other Circuit Cellar sup¬ 
porters. The 300-/l200-/2400-bps BBS is on¬ 
line 24 hours a day at (203) 871-1988. 


Steve Ciarcia (pronounced t4 $ee-ARE- 
see-ah **) is an electronics engineer and 
computer consultant with experience in 
process control, digital design, nuclear 
instrumentation, and product develop¬ 
ment. The author of several books on 
electronics, he can be reached on BIX as 
“sciarcia ." 

Your questions and comments are wel¬ 
come . Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458 . 


Limited Edition BVTE Collector Prints 



Popular Byte cover artist Robert Tlnney proudly offers 
these distinctive 16" x 20" Limited Edition Prints. Each is an 
exquisite, full-color reproduction, and is part of an edition 
strictly limited to 1000 prints. The museum-quality paper is an 
acid-free, 100% cotton fiber stock, ensuring brilliance and 
durability for decades to come. Robert Tinney personally 
Inspects, signs and numbers each individual print, along with 
a Certificate of Authenticity which verifies the number limit 
and the destruction of the press plates. 


The price of each print is indicated at left; if your order 
exceeds $100, deduct 15% Prints are shipped flat via UPS 
Blue Label, and carry an unconditional 30-day guarantee. 
For VISA, MasterCard or AmEx orders, call 1-318-826-3003. 

Order now! 


ORDER FORM 

Qty # Title Amount 

— $ 

El your order exceeds $100, deduct 15%. $_ 

$4 postage & handling ($25 overseas! $____ 

Total $_ 

P E have enclosed a check or money order to Robert Tinney Graphics 
(Must be drawn on a U S. Bank: no foreign collection, please.) 

□ BUI my □ VISA □ MasteiOsrd □ American Express account: 

Card No.: , „ _____Expires._ 

Name:_ 

Address; _________ 

Qty: _—__ State _ _ Zip:_ 

Country;___ 


O Send a brochure showing 
your other prints. 



ROBERT TINNEY GRAPHICS 

- P.O. Box 778 
Wash:region, IA 70589 
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(Only fasler—and it's all yours!) 


Suddenly your PC/XT/AT has the computing 
power of a mini or technical workstation. 

Definicon’s coprocessors are single-board 
computers that slip into one expansion slot 
of any IBM-compatible—and turn if into your personal, 
desktop, 32-bit power machine. You can choose clock speeds 
(rom 12.5 to 25 MHz, with 1 to 16 megabytes of RAM. 

That means the exact, cost-efficient power you need— 
for single units or whole systems—at prices from only $1,349 to $15,920. 

We also offer boards for parallel processing and graphics. Plus software. 

And all combine the user-friendlv MS-DOS 
advantages of your PC with supercharged power 

that’s yours alone, shared with no one. ——v 

If you, or those you manage, have a 
voracious need for computing power, 
you must get the whole storv. 

Cal! Darbv Liddin at 

Defin icon right now. n I’oimtmm 
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PolyAWK' - 

MS-DOS I For C, Pascal, 


The Toolbox Language: 


Assembly & BASIC Programmers. 


OS/2 


We call PolyAWK our "toolbox" language 
because it is a general-purpose language that 
can replace a host of specialized tools or pro¬ 
grams, You will still use your standard language 
{C, Pascal, Assembler or other modular 
language) to develop applications, but you will 
write your own specialized development tools 
and programs with this versatile, simple and 
powerful language. Like thousands of others, 
you will soon find PolyAWK to be an indis¬ 
pensable part of your toolbox. 

A True Implementation 
Under MS-DOS & OS/2 

bell Labs brought the world UNIX and C and 
now professional programmers are discovering 
AWK, AWK was originally developed for UNIX 
by Alfred A ho, Richard Weinberger & Brian 
Kernighan of Bell Labs, Now PolyAWK gives 
MS-DOS programmers a true implementation 
of this valuable "new" programming tool 
PolyAWK fully conforms to the AWK standard 
as defined by the original authors in their book. 
The AWK Pmyra/rmimy Language, 

A Pattern Matching Language 

PolyAWK is a powerful pattern matching 
language for writing short programs to handle 
common text manipulation and data conver¬ 
sion tasks, multiple input files, dynamic regular 
expressions, and user-defined functions, A 
PolyAWK program consists of a sequence of 
patterns and actions that tel! what to look for 
in the input data and what to do when it's 
found, PolyAWK searches a set of files for lines 
matched by any of the patterns. When a match¬ 
ing line is found, the corresponding action is 
performed. A pattern can select lines by com¬ 
binations of regular expressions and com¬ 
parison operations on strings, numbers, fields, 
variables, and array elements. Actions may per¬ 
form arbitrary processing on selected lines. The 
action language looks like C, but there are no 
declarations, and strings and numbers are built- 
in data types. 

Saves You Time & Effort 

Tire most compelling reason to use PolyAWK is 
that you can literally accomplish in a few lines 
of code what may take pages in C, Pascal or 
Assembler, Programmers spend a lot of time 
writing code to perform simple, mechanical 
data manipulation — changing the format of 
data, checking its validity, finding items with 
some property, adding up numbers and print¬ 
ing reports. It is time consuming to have to 
write a special-purpose program in a standard 


PolyAWK Comes With The 

Definitive 

Book On 





$199 OS/2 Requires 

£ GG AAC FAfAC MS-DOS 2.0 or above 
J 77 M5-UU5 or OS/2 & 256K RAM 

When you order PolyAWK you receive a copy 
of The AWK Programming Language written by 
the authors of the original UNIX-based AWK. 
The book begins with a tutorial that shows how 
easy AWK is to use, followed by a comprehen¬ 
sive manual. Because PolyAWK is a complete 
implementation of AWK as defined by the 
book's authors, you will use this book as the 
manual for PolyAWK, 

You can purchase PolyAWK and the book, The 

or $199 (OS/2). Purchase both the MS DOS and 
OS/2 versions for $249 and save $49 (includes 
one book). If you already have the book, you can 
order PolyAWK software only for $85 (MS-DOS) 
or $185 (OS/2), which is $14 off the regular pur¬ 
chase price, (The book serves as the User’s 
Manual so you you shoutd already have a copy 
of the book If you are ordering the software only) 

PolyShell Bonus Bor MS-DOS! 

Poly Shell gives you 57 of the most useful UNIX 
commands and utilities under MS-DOS in less 
than 20K. You can still use MS-DOS commands 
at any time and exit or restart PolyShell without 
rebooting. MS-DOS programmers — discover 
what you have been missing! UNIX program¬ 
mers — switch to MS-DOS painlessly! 
PolyShell and PolyAWK are each $99 when 
ordered separately. Save $50 by ordering the 
PolyShell + PolyAWK combination package for 
$149 (MS-DOS only). Not copy-protected 

30-Day Money Back Guarantee 

Credit Card Orders: 

1-800-547-4000 

Ask for Dept, BYT 
Send Checks and P.Q.s To: 
PGLYTRON Corporation 
1700 NW 167th Place, Beaverton, OR 97006 
(503) 645-1150 - FAX: (503) 645-4576 


language like C or Pascal each time such a task 
comes up. With PolyAWK, you can handle such 
tasks with very short programs, often only one 
or two lines long. 

Prototype With PolyAWK, 
Translate To Another Language 

The brevity of expression and convenience of 
operations make PolyAWK valuable for proto¬ 
typing even large-sized programs. You start 
with a few lines, then refine the program, ex¬ 
perimenting with designs by trying alternatives 
until you get the desired result. Since programs 
are short, it's easy to get started and easy to start 
over when experience suggests a different 
direction. PolyAWK has even been used for 
software engineering courses because it's possi¬ 
ble to experiment with designs much more 
readily than with larger languages. It's straight¬ 
forward to translate a PolyAWK program into 
another language once the design is right. 

Very Concise Code 

Where program development time is more 
important than run time, AWK is hard to beat. 
These AWK characteristics let you write short 
and concise programs: 

* The implicit input loop and the pattem-adion 
paradigm simplify and often entirely elimi¬ 
nate control flow. 

* Field splitting parses the most common forms 
of input, while numbers and strings and the 
coercions between them handle the most 
common data types, 

* Associative arrays use ordinary strings as the 
index in the array and offer an easy way to 
implement a single-key database, 

* Regular expressions are a uniform notation 
for describing patterns of text. 

* Default initialization and the absence of 
declarations shorten programs. 

Large Model 
Implementation 

PolyAWK is a large model implementation and 
can use all of available memory to nm big pro¬ 
grams or read files greater than 64K, 

Math Support 

IblyAWK also includes extensive support for 
math functions such as strings, integers, 
floating point numbers and transcendental 
functions (sin, log, etc.) for scientific applica¬ 
tions. Conversion between these types is 
automatic and always optimized for speed 
without compromising accuracy. 
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HANDS ON 

SOME ASSEMBLY REQUIRED ■ David Betz 


Embedded 

Languages 


ExTalk allows users 
to extend the 
capabilities of your 
application programs 

T hough the term “embedded lan¬ 
guages” suggests a subject ex¬ 
plored only by programmers, 
the topic is closer to home than 
you might think. Have you ever created 
your own custom log-on routine with 
your favorite communication package’s 
script language? Or written a macro for 
your word processor to remove superflu¬ 
ous spaces between words? Script and 
macro programs are both embedded 
languages. 

You could think of embedded lan¬ 
guages as miniature programming envi¬ 
ronments within an application that per¬ 
mit the user to customize and extend the 
application beyond what its designers had 
anticipated. There are other examples of 
embedded languages (so called because 
the language is embedded within the 
larger application); for example, some 
database packages include embedded 
languages so extensive that most of your 
work with the package actually involves 
programming on a par with “traditional” 
high-level language development. 

In this article, I am going to describe a 
simple language that I have designed that 
you can embed in your application pro¬ 
gram to provide a facility for users to 
extend the application. I call the lan¬ 
guage ExTalk. ExTalk is a fairly stan¬ 
dard Algol-like procedural language 
with the expected control structures, like 
IF...THEN...ELSE, WHILE...DO, 
BEGIN...END, and functions with ar¬ 
guments. It also supports object-oriented 
programming with message passing and 
inheritance. If you’ve had experience 
with C, Pascal, or any of the modern ver¬ 
sions of BASIC, then you’ll most likely 


be right at home with ExTalk’s syntax. 

In addition to providing normal pro¬ 
gramming constructs, ExTalk has a fa¬ 
cility for extending the language with 
functions that are unique to the applica¬ 
tion it is embedded in. So, for example, if 
you’re writing the world’s next great 
CAD program, a user could call on this 
facility to access functions already built 
into your package for drawing polygons 
on the screen. Or perhaps you’re build¬ 
ing a communications program and 
you’ve already designed the routines for 
handling the Kermit protocol; ExTalk’s 
extension capabilities would allow a user 
to call your Kermit routines from a com¬ 
munication’s script to create a custom 
file-transfer program. 

What’s Inside 

ExTalk consists of a compiler that trans¬ 
lates ExTalk source programs into code 
for a virtual machine. This virtual ma¬ 
chine code is then executed by an inter¬ 
preter. This approach simplifies the pro¬ 
cess of porting ExTalk to other machines 
that support the C language (ExTalk is 
written entirely in C). It will work with 
any compiler that is compatible with 
K&R C. (If you’ve got the BDS C com¬ 
piler, you’re probably out of luck.) To 
add ExTalk to an application, you simply 
compile ExTalk’s compiler and inter¬ 
preter and link them into your applica¬ 
tion program. 

As I mentioned earlier, ExTalk’s syn¬ 
tax should be familiar to most program¬ 
mers. An example of ExTalk code for the 
factorial function is shown in listing 1. 
This is the standard recursive implemen¬ 
tation of the factorial function. Notice 
that there are no type declarations; in Ex- 
Talk, data is typed, not variables. Con¬ 
sequently, any variable or function pa¬ 
rameter can take on any type of value. 

To use this function, you need to com¬ 
pile it into bytecode , the instructions that 
the ExTalk interpreter understands. You 
compile the function through the ExTalk 
compiler, which stores the resulting code 


as the value of the function name sym¬ 
bol-factorial, in this case. Listing 2 
shows the code that the ExTalk compiler 
produces for the factorial function. 
(I’ve added comments to clarify the 
code.) 

By careful examination of the code, 
you have probably deduced that the Ex- 
Talk virtual machine is a stack machine 
(see the text box “Inside ExTalk” on 
page 412). That is, instead of registers, 
the EVM’s primary operating storage 
during instruction execution is a FIFO 
stack (see figure 1 for a diagram of the 
virtual machine’s architecture). 

Instructions always operate on the top 
few stack entries. For instance, the MUL 
instruction multiplies the top stack entry 
with the second stack entry and replaces 
both with the result. The LIT instruction 
moves a value from an array of literals 
associated with the compiled function to 
the top of the stack. 

Each of the bytecode instructions con¬ 
sists of an op-code byte, possibly fol¬ 
lowed by one or more extension bytes. 
The MUL instruction takes just a single 
byte while the BRF (branch on false) in¬ 
struction takes 3 bytes—one for the in¬ 
struction, and two extension bytes to en¬ 
code a 16-bit offset from the base of the 
function as the target for the branch. 

The bytecode interpreter simply 
fetches each instruction and simulates 
the effect of that instruction, thereby 
creating the virtual machine. Some in¬ 
structions move values to and from the 
stack; others load or store values into 

continued 


Listing 1: ExTalk listing for a 
function that computes the 
factorial of a number n. 

Function factorial(n) 

If n = 0 
Then 1 

Else n * factorial(n - 1) 
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global symbols or function arguments. 
You call the ExTalk bytecode inter¬ 
preter with a single argument—specifi¬ 
cally, the name of the function to exe¬ 
cute. The function itself must not take 
any arguments, and its return value is 
discarded upon completion. The inter¬ 
preter starts by creating a dummy stack 
frame for the named function and then 
transferring control to the function. If 
the function is compiled bytecode, the 
interpreter enters the instruction fetch 
cycle. If it is an extension function 
(which I'll describe in a moment), the 


interpreter then calls the corresponding 
C function. 

Extending the Language 

For ExTalk to be useful as an embedded 
language, the developer must be able to 
extend it with functions specific to the 
application you decide to embed it in. 
You could do this by adding op codes for 
each application-specific function you 
want ExTalk to support, and then writ¬ 
ing the additional C routines the byte¬ 
code interpreter will need to handle these 
new op codes. This has the advantage 


that the interpreter will not require spe¬ 
cial code to dispatch to the application 
functions. However, it has the disadvan¬ 
tage that only a limited number of op 
codes are available {256, since ExTalk 
has an 8-bit op code), and ExTalk al¬ 
ready uses some to define its rudimen¬ 
tary instructions. 

I have chosen a different tack. Instead 
of adding op codes, I have introduced a 
new data type for application functions. 
When the bytecode interpreter executes a 
CALL instruction, it looks at the data type 
of the procedure being called. If the pro¬ 
cedure is a compiled bytecode proce¬ 
dure, it invokes the interpreter recur¬ 
sively to execute the bytecodes that are 
associated with the called function. If 
the procedure is an application function, 
the bytecode interpreter retrieves the ad¬ 
dress of the C language procedure that 
handles the application function and 
calls that function. Since the C proce¬ 
dure has access to the EVM's stack, you 
can use that stack to pass arguments to 
and from ExTalk and the application 
functions. 

An example of an application-specific 
function appears in listing 3. Since I 
wrote ExTalk on a Macintosh computer, 
this example shows how to draw a line in 
a Macintosh window. 

The ExTalk compiler generates code 
that pushes the aiguments on the stack 
from left to right. Since the stack grows 
from high memory to low memory, the 
arguments appear in reverse order on the 
stack. When an extension function is 
called, the last argument is on the top of 
the stack (in the stack element array 
sp[Q]), and each preceding argument is 
at a higher location in the stack (the next- 
to-last argument is in sp[l], and so on). 
Since the LineTo function takes two ar¬ 
guments, the first is in sp[l] and the 
second is in sp[0]. 

First, the routine calls chktype to 
check the types of the two arguments. 
For LineTo, both arguments must be in¬ 
tegers. Next, LineTo fetches the values 
of the arguments from the stack. Since 
ExTalk allows arguments of any type to 
be passed to functions, each value on the 
stack contains both a type field and a 
value field. The chktype macro checks 
the type field of the specified stack en¬ 
try, When a routine fetches the value of a 
stack entry, it uses the value field. The 
expression sp[l] ,v,v_integer fetches 
the integer value of the second element 
on the stack. 

After fetching the values of the two ar¬ 
guments, LineTo saves the current port, 
sets the port to the graphics window, and 

continued 


Listing 2: ExTalk virtual machine bytecode for the program in listing 1. 

PUSH 

make room on the stack 

ARC 00 

move argument zero to the stack 

PUSH 

make room on the stack 

LIT 02 

move literal 2 to the stack (0) 

EQ 

compare the top two stack entries 

BRF LI 

branch if they are not equal 

LIT 03 

move literal 3 to the stack (11 

BR L2 

branch around the else clause 

LI ARC 00 

move argument zero to the stack 

PUSH 

make room on the stack 

VAR 04 

move value of FACTORIAL to the stack 

PUSH 

make room on the stack 

ARC 00 

move argument zero to the stack 

PUSH 

make room on the stack 

LIT 05 

move literal 5 to the stack (1) 

SUB 

subtract the top two stack entries 

CALL 01 

call the FACTORIAL function 

mh 

multiply the top two stack entries 

L2 RETURN 

? return from FACTORIAL 
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Figure 1: Inside the ExTalk virtual machine . The stack-pointer pseudoregister is 
sp f and the frame-pointer pseudoregister is fp . The pseudoregister code points to the 
current compiled function and is used for access to the literals. The chase 
pseudoregister points to the base of the string of bytecodes associated with the current 
function , and pc points to the op code of the next bytecode instruction to execute . 
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Order now by calling our toll free 
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Richardsoo, TX 7S081 
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The C/Data base Toolchest™ 

adds sophisticated file manage¬ 
ment functions to your Power C™, 
Turbo C* QuickC* or Microsoft® C 
compiler. With the C/Database 
Toolchest™, your data requires 
much less disk space than with 
programs like dBASE®, and you 
can access your data much faster. 
Of course the full power of C 
provides you with an unlimited 
amount of programming flexibility. 

The C/Database Toolchest™ 
includes three major components: 

1) An advanced B+tree library 
gives you instant access to your 
data. 

A high-level ISAM library 

with an easy-to-use 
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3} A complete database manager 
{with C source code included) 
shows you how to create impres¬ 
sive applications. 

You also receive a comprehen¬ 
sive 350 page manual and a utility 
for converting dBASE® files. 

The C/Database Toolchest™ 
supports features that you'd expect 
to find only in products costing ten 
times as much. Advanced features 
include variable length records, 
variable length keys, multiple keys 
per index, and multiple indexes 
stored in a single file.Your data files 
can contain an unlimited number of 
records, and each record can be as 
large as 32K bytes in length. 

About the only thing that the 
C/Database Toolchest™ doesn't 
do is cost you a lot of money, 

We've kept our price low so you 
can manage your budget as easily 
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Inside ExTalk 

TJ ollowing is a list of the instruction 

Arguments, Instances, and 

X set for the ExTalk virtual machine. 

Class Variables: 

Fve grouped the instructions based on 



operation and provided a brief descrip- 

AHG 

nn Load an argument value 

tionofeach. 

ASET 

nn Set an argument value 


IVAR 

nn Load an instance variable 

Branch Instructions: 


value 


IVSET nn Set an i nstance va riable 

BRT nnnn Branch on true 

CVAR 

m Load a class variable value 

BRF nnnn Branch on false 

CVSET nn Set a class variable 

BR nnnn Branch unconditionally 




The ARG, ASET, IVAR, IVSET, CVAR, and 

The branch instructions BRT, BRF, and 

CVSIT instructions take the argument, 

BR take a 16-btt offset in the 2 bytes fol- 

instance variable, or class variable num- 

lowing the op-code byte. If the branch is 

ber in 

t the byte following the op-code 

taken, the new PC is determined by 

byte. 


adding the offset to the base address of 



the bytecode string. 

Miscellaneous: 

Constants and Variables: 

TRUE 

Load top of stack with true 


FALSE 

! Load top of stack with false 

LIT nn Load literal 

PUSH 

Push nil onto stack 

VAR nn Load a variable value 

NOT 

Logical negate top of stack 

SET nn Set the value of a variable 

ADD 

Add top two stack entries 


SUB 

Subtract top two stack entries 

The LIT, VAR, and SET instructions take 

MUL 

Multiply top two stack entries 

an 8-bit offset into the literal vector in 

DIV 

Divide top two stack entries 

the byte following the op-code byte* 

REM 

Remainder of top two stack 



entries 

Subroutine and Messaging: 

BAND 

Bitwise AND of top two stack 



entries 

CALL nn Call a function 

BOR 

Bitwise OR of top two stack 

SEND nn Send a message to an 


entries 

object 

BNGT 

Bitwise NOT of top stack entry 

SEMDSUPER 

SHL 

Shift second stack entry left by 

nn Send a message to super¬ 


first 

class of seif 

SHR 

Shift second stack entry right 

RETURN Return from a function 


by first 


LT 

Compare top two entries for 

The CALL, SEND, and SENDSUPER in¬ 


less than 

structions take the number of arguments 

EQ 

Compare top two entries for 

in the byte following the op-code byte. 


equal to 


GT 

Compare top two entries for 



greater than 


draws the line, Finally, the routine re¬ 
stores the saved port (using the Set- 
Port ( ) routine), pops the arguments off 
the stack, stores the return value on the 
top of the stack, and exits. 

To make the Line To function avail¬ 
able to ExTalk programs, you must enter 
it into the symbol table. You do this with 
the following: 

ad(L_f unetion( tf LINET0 M , 
ex_lineto); 


This adds the symbol LINETO to the sym¬ 
bol table and sets its value to be the ad¬ 
dress of the C function ex_lineto* 
Now, all references to the symbol LINE¬ 
TO will refer to this extension function. 

You can now use the LineTo function 
in ExTalk just like any built-in function. 
Listing 4 shows an ExTalk function that 
draws a square using the LineTo func¬ 
tion and the MoveTo function, which is 
defined using the same method 1 showed 
with LineTo. (Notice that ExTalk is not 


case-sen skive. It considers the symbols 
LINETO and LineTo to be identical.) 

A typical application would probably 
contain several hundred application-spe¬ 
cific functions* A spreadsheet might 
have functions for computing sums and 
averages of ranges of cells, while a com¬ 
munications program might have func¬ 
tions for controlling the modem and 
sending and receiving strings of charac¬ 
ters. These functions could be imple¬ 
mented either as extension functions, 
like LineTo above, or as functions in Ex- 
Talk itself built on top of the lower-level 
extension functions, as I did with the 
square function. 

In either case, ExTalk, along with the 
application-specific extension functions, 
gives the user much more control over the 
behavior of the application than would be 
possible without an extension language. 
The user can add new functions to the ap¬ 
plication without having to wait for the 
next release of the application. Thus, you 
give the user much more flexibility in 
tailoring the application to suit his or her 
needs without having to resort to the 
kitchen sink approach. 

The ExTalk Compiler 

The ExTalk compiler reads a text file 
containing ExTalk source code and 
sends the compiled result to memory. 
You call the compiler with a single argu¬ 
ment that is simply the name of the file to 
compile. Functions are compiled, and 
the resulting function is stored as the 
value of the function name symbol. 

The compiler consists of a lexical 
scanner, a parser, and a code generator. 
It makes a single pass over the source 
code. The parser is an ordinary recursive 
descent type, and it generates bytecodes 
during the parse rather than building an 
intermediate representation of the pro¬ 
gram. Listing 5 shows the part of the 
compiler that handles the “ + ” and “ — ” 
operators* 

First, ExTalk calls the do_expr3 () 
function to parse and generate code for 
the expression to the left of the operator* 
Then, using the token() function, it 
fetches the next token to see if it is either 
a “ + ” or a If it is, the program 

generates a PUSH instruction to reserve 
space on the run-time stack for the sec¬ 
ond operand and then calls do_expr3 {) 
to parse the expression to the right of 
the operator. After parsing the right- 
hand expression, ExTalk generates the 
instruction that will perform the op¬ 
eration (addition or subtraction) on the 
two values that are left on the top of the 
stack. 

continued 
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THE INCREMENTAL ASSEMBLER DEVELOPMENT ENVIRONMENT 

a AMendien pMywzmMwq, 

A complete, integrated macro assembler development environment for 
the 8086 family of processors under DOS. Including a powerful window- 
oriented source debugger, syntax checking editor, fast linker, and the 
FIRST INCREMENTAL ASSEMBLER. 


Other assembler development 
cycles look like this: 


^ Edit Program 

Debug 

/ 

Link 

N 

Reassemble 


Assemble 

i 

Correct 
Syntax Errors 


The INCRA development cycle 
looks like dlls: 


Edit «-* Debug 


Cycle Time: 2-20 minutes (or more) 


Cycle Time: Less than 1 Second! 


Wrth other systems, the development cycle 
for large programs can take several minutes 
involving a lot of tedious hopping from one 
program to another. The INCRA Assembly de¬ 
velopment environment is completely integrated, 
everything you need to develop assembler pro¬ 
grams or routines for programs in other lan¬ 
guages, is available at the touch of a key. With 
INCRA you go from program entry and editing to 
debugging instantly because die INCRA assem¬ 
bler is INCREMENTAL It updates the executable 
code as soon as you change the source - in 
milliseconds. And the powerful INCRA debug 
window is always available at the push of a 
key to trace through the program. If you find a 
mistake, just flip to the editor and correct it, 
then flip to the debugger and continue testing. 

The INCRA editor checks your assembler 
syntax as you enter, giving intelligent error 
messages that make it clear what was wrong 
and how to fix it - you never ha ve to worry 
about waiting 5 minutes for a program to as¬ 
semble, only to find you have to do it all over 
because you forgot to put in a comma! INCRA 


also contains a fast, integrated tinker that can 
quickly pull in procedures from other modules 
and libraries at the push of a button. The INCRA 
incremental assembler works just as well on 
linked programs as on single modules, so you 
can develop large, multi-module programs, 
and mixed language programs with ease. And 
with INCRA, macros expand as soon as you 
enter them, no need to wait for assembly to 
see if the macro expanded the way you 
thought it would! If there's a mistake, just edit 
the macro call, and the macro will immediateiv 
reflect the changes. 

If you're a serious programmer working with 
assembler, INCRA’s power and speed will make 
your life easier. If youfe just learning assem¬ 
bler, INCRA's ease of use will make it exciting 
and fun! 

If youVe always thought of assembler pro¬ 
gramming as slow, time-consuming, compli¬ 
cated and tedious, wait till you get your hands 
on INCRA. You'll be saying assembler deveiop- 
ment with INCRA is Fast... $*1Qf\00 
Efficient.,.FUN! 


$18o< 

^ do any aooenMen, at aM. ,, 
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SYSTEM* REQUIREMENTS: IBM" PC EJft COMPATIBLEWETW Z56K 


Incra Features: 

Incremental Assembler 

St Complete macro assembler 
Jr Supports 8086/88,80188, 
80286,8087,80287 
Sr Also operates in batch mode 
(faster Uian MASM 5,0) 

> Compatible with MASM 5.0 
(will assemble most MASM 
5.0 programs without changes) 
Editor 

Sr Full Screen, fully featured 
Jr Syntax checking 

Jr Automatic INCREMENTAL 

assembly 

Jr Customizable Options 
Jr Unique tine buffer for moving 
and re-ordering lines 
Jr Super fast search and page 
Sr Instantly generates .exe and 
.obj files 

Jr Template program files 
St Lots morel 

Debugger 

Jr Window-oriented - see all 
data, registers, flags, and 
executing source lines (with 
comments) at a glance 
Jr Fully symbolic (no need to 
declare publics) 

Jr Single step, multiple 
breakpoints, conditional 
breakpoints, check “trace 
Jr Highlights changes to regis¬ 
ters, flags & data at each step 
Jr Powerful symbolic data 
display options 

St Save and restore data display 
definitions 

Jr Dissassemble with symbolic 
names 

Jr Flip to and from your pro- 
gramls display screen 
St Lots morel 

Linker 

Jr Faster than MASM 5,0 
Jr Link incra files, regular .obj 
files, and libraries 

Macros 

Jr Full macro capabilities 
Jr Macros can be instantly 
expanded in the editor to 
inspect resulting source 
Jr Full conditional assembly is 
supported 
Calculator 

Jr Available at all times 
St Complete set of arithmetic 
and logical operations 
Jr All program constant and 
offset values are available as 
operands 

St Hex, decimal, octal, binary, 
ascii results and operands 
accepted 

Options 

JY Change environment features 
such as screen colors, cursor 
type, tabs, processor type, etc 
Jr Save options permanently 

Help 

Jr Pbp-up command descriptions 
available at all times 

To order; Call j U.SA.or Canada) 

1 - 800 - 387-8722 

or send check or money order to: 


daysfar 

COMPUTING 


25 Wamender Ave,, Suite 909 
Islington, Ontario Canada 
M9B524 

(deafer inquiries welcome) 
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Listing 3: An ExJalk application-specific function. This routine uses the 
Macintosh LineTo routine to draw a line from the current pen position to the 
position given by the top two arguments of the ExTatk machine’s stack. 

/* exlineto - application function 'lineto 1 */ 
int ex_lineto() 

{ 

WindowPtr save; 
int h t v; 

chktype(0,DT INTEGER); 
chktype(1, DTINTEGER); 
h = sp[1].v.v_integer; 
v = sp[0].v*vinteqer; 

GetPort Usave) ; 

LineTo (h,v); 

SetPort(save); 
sp += 2; 

sp->v_type ~ DT NIL; 

} 


Listing 4: Drawing a square using the routine defined in listing 3. 

Function square(x,y,size) 

Begin 

MoveTo(x,y); 

LineTo(x+size,y); 

LineTo (x+size,y+size); 

LineTo(x, y+size); 

LineTo(x,y); 

End 


ExTalk repeats this process until it no 
longer finds a “ + ” or a “ —and then 
calls the stoken() function, which 
saves the current token so that the next 
call to token() won't lose whatever 
token do_expr2 () didn't match. 

Object-Oriented Programming 

I designed ExTalk to support object-ori¬ 
ented programming. In addition to being 
able to define functions, you can also de¬ 
fine classes of objects in ExTalk. Listing 
6 is an illustration of an ExTalk class 
definition. 

This class definition describes a class 
called Square with instance variables x, 
y a and size. Each instance of this class 
will have values for each of the instance 
variables. Instances respond to the mes¬ 
sage show by displaying the square, and 
to the message x:y: by moving the 
square to a new location. The Square 
class itself responds to the message 
new_x:y:slze: by creating a new in¬ 
stance and then initializing its instance 
variables, 

A message expression consists of an 
open bracket followed by an expression 
that evaluates to the object that is to re¬ 
ceive the message. In the case of unary 
messages, the receiver is followed by the 
message selector. The message show is 
an example of a unary message (a mes¬ 
sage with no arguments). 

In the case of messages that take argu- 

continued 


Listing 5: This routine in the 


Listing 6: Defining classes within ExTalk. This code defines a class called 

ExTalk compiler contains the 
parsing for "and 


Square. 

operators within an expression. 


Class Square 

IVars x,y,size; 

do expr2 () 


CMethod [self new x: xx y: yy size: ss] 

{ 


[[super new] init x: xx y: yy size: ss] 

int tkn; 


Method [self init x: xx y; yy size: ss] 

do expr3 (); 


Begin 

while ( (t-kn - token 0 } == 1 + ■ 


x xx; y s- yy; 

il tkn = '-■) 


size := ss; 

switch (tkn) ( 


self; 

case * + ': 


End 

putcbyte(OPPUSR) ; 


Method [self show] 

do expr3 (); 


Begin 

putcbyte (QP_ ADD) ; 


MoveTo (x,y) ; 

break ; 


LineTo(x+size, y) ; 

case 1 — 1 : 


LineTo(x+size,y+size) ; 

putcbyte(OP PUSH) ; 


LineTo {x, y+size) ; 

do expr3 0; 


LineTo(x,y) ; 

putcbyte (OP_SUB) ; 


self; 

break; 


End 

) 

stoken (tkn) ; 


Method [self x: xx y; yy] 


begin 

> 


x xx; 

y := yy; 
self; 
end; 
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FREE* 

SI 

38 

SYSTEM 


with the purchase of $2995++ 

of software or $4995++ of 

hardware. 

Standard 386 Features: 

•32-bit Intel 80386-16 CPU. 

• 1MB of 32-bit RAM on board. 
System expandable to 16MB. 

• 8/16/20 MHz Keyboard 
selectable. 

• ST-251-1 Seagate 40MB 
Formatted 28 ms high speed, 
with ultra high speed 
Controller 1:1 interleave. 

• 1.2MB High Capacity 
Floppy Drive. 

• Super deluxe heavy duty 
tower case with 6 half-height 
drive openings. 

• High-resolution 12" Non-Glare 
Amber Display. Tilt and 
Swivel base, Hercules- 
compatible Adapter. 

• 101 Key Enhanced Keyboard, 
Pleasant “Tactile/Click” Feel. 

• 80287/387 Math- 
Coprocessors optional. 

• Fully compatible with 
virtually all XT/AT and 
386 software. 

Upgrades for your FREE 

386 System: 

• VGA Color Upgrade — 
add only $495. 

• 20 MHz CPU Upgrade - 
add only $195. 

• Call for all other options 
and upgrades. 




A hardware purchase of $4995 or more is required 
to receive the SIVA 386 System FREE. 


QMS PS 800II Postscript Laser Printer 
QMS PS 810 Postscript Laser Printer 

CDC WREN IV 300MB SCSI 
Hard drive with Controller 

CDC WREN III 155MB SCSI 
Hard drive with Controller 

CDC WREN 11 86MB ST506 
Hard drive with HD/FD Controller 

Eight Port RS232 Intelligent Card 
with Xenix Driver 

32-Bit 8MB Memory Expansion Board 
Intel 80387 — 16 


$5995 

$4995 

$2595 




$2997 
$ 495 


Software 


$1595 


• Complete SCO Xenix System 
(including Operating System, Developing System and 
Text Processing System for 80386-based System) 

• SCO Lyrix System 

• SCO Professional 

• SCO Integra 

• SCO Foxbase Plus 

• SCO VP/IX 

(integrated DOS environment — two users) 

• Language & Development Tools 

• Networking & Communication Packages 

A software purchase of $2995 or more is required to receive 
your FREE S/fft 386 System. Mix and match to meet 



CALL 

CALL 


Prices are for Industry Standard 80386-based Computers. 
For all other systems and items please call: 

1 - 800 - 252-4212 

VNS America Corp. 

Suite 270,910 Boston Post Road 
Marlboro, Massachusetts 01752 U.S.A. 

In Massachusetts 508-460-0016 
FAX: 508-481-2218 


•Offer good until December 31, 1988. 
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* SCO is a trademark of The Santa Cruz Operation. Ijic. ♦ XENIX Is a registered Iradertuikof Microsoft Corporation. ■ VR/ix is a (mdemazfc of INTERACTIVE Systems Corporation, 

• PS/2, XT and AT are trademarks of IBM Corporation. Prices are subject Id change without notice* Call for complete warranty details. 
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Exxon 

25 

Standard Oil (Ohio) 

49 

Consolidated Foods 

2 

General Motors 

26 

AT&T Technologies 

50 

Lockheed 

3 

Mobil 
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Boeing 
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Ford Motor 

28 
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52 

Monsanto 
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ISM 

29 

Allied 
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WR Grace 
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30 
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54 
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E.l du Pont 

31 

Unocal 

55 

Anheuser-Busch 
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Standard Oil (Ind ) 

32 

Goodyear 

56 

Nabisco Brands 
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Standard Oil of Cal. 

33 

Dart & Kraft 

57 

Johnson & Johnson 
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General Electric 

34 

Westing house Elec 

58 

Coastal 

11 

Gulf Oil 

35 

Philip Moms 

59 

Raytheon 

12 

Atlantic Richfield 

36 

Beatrice Foods 

60 

Honeywell 

13 

Shell Oil 

37 

Union Carbide 

61 

Charter 

14 

Occidental Petroleum 

38 

Xerox 

62 

General Mills 

15 

US Steel 

39 

Amerada Hess 

63 

TRW 

16 

Phillips Petroleum 

40 

Union Pacific 

64 

Caterpillar Tractor 

17 

Sun 

41 

General Foods 

65 Aluminum Co of Amer 

18 

United Technologies 

42 

McDonnell Douglas 

66 

Sperry 

19 

Tenneco 

43 

Rockwell Int 

67 

Gulf & Western ind 
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44 

PepsiCo 

68 

Continental Group 

21 

Chrysler 

45 

Ashland Oil 

69 

Bethlehem Steel 

22 

Procter & Gamble 

46 

General Dynamics 

70 

Weyerhaeuser 

23 

R.J, Reynolds ind. 

47 

3M 

71 

Ralston Purina 

24 

Getty Oil 

48 

Coca-Cola 

72 

Colgate-Palmolive 

27 million 

Americans can’t read. 

And guess who pays the price. 


While American business is trying to stay competitive with foreign companies, it’s paying an 
added penalty. The penalty of double-digit illiteracy. 

Believe it or not, 27 million American adults can’t read and write. Another 47 million are literate 
on only the most minimal level. Thai adds up to almost one third of our entire population.. and 
probably a disturbing number of >our employees. 

What does illiteracy cost you? Get out your calculator. Illiterate adults make up 50%-75% of 
our unemployed. Every year they cost us an estimated $237 billion in lost earnings. They swell 
our welfare costs by $6 billion annually and diminish our tax revenues by $6 billion. 

Illiteracy costs you through your community, too. It robs the place where you work and live of 
its resources. It undermines the potential of the people who make your products and the people 
who buy them. No dollar figure can be assigned to this. But over the years, this may be the 
costliest loss of all. 

What can your company do about this? It can join in local efforts to fight illiteracy. It can 
volunteer company dollars and facilities for better school and tutorial programs. It can invest in a 
more literate community. 

The first step is to call the Coalition for Literacy at 1-800-228*0813 or fill out the coupon be- 
low. Do it today, Msu may find it's the greatest cost-saving measure your company has ever taken. 

A literate 
America 
is a good 
investment. 


Coalition for Literacy 
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merits, each argument is preceded by a 
keyword. The string resulting from com¬ 
bining all the keywords is the selector. 
For instance, the message [mysquare x: 
10 y: 20] will move mysquare to 
(10,20). The selector for this message is 
the string x:y:, and the arguments are 
10 and 20. 

Here is an example of creating a new 
instance of the class Square: 

mysquare [Square new_jc: 100 y: 

200 size: 20] 

Once you have created an instance of the 
Square class and stored it as the value of 
the symbol mysquare, you can display it 
using this expression: 

[mysquare show] 

You can move it to a new location using 
this expression: 

[mysquare x: 100 y: 200] 

You can use objects to model parts of 
the application. For instance, a word pro¬ 
cessing program might have classes of 
objects to represent chapters, para¬ 
graphs, and footnotes. A communica¬ 
tions program could use objects to repre¬ 
sent conferences and messages during 
communications with an on-line service 
like BIX. See the August 1986 BYTE for 
a complete description of object-oriented 
programming. 

Portable Simplicity 

ExTalk is a simple language that can be 
embedded in an application to provide 
user programmability . It is easily under¬ 
stood by people who are familiar with C, 
Pascal, or modern versions of BASIC, 
and its implementation is portable across 
different machines and operating sys¬ 
tems. It should be useful to developers 
who want to add an embedded language 
to their applications. 

Next Month 

Rick Grehan returns with a series on 
large database management using keyed 
files, m 

Editor's note: ExTalk is available in a va¬ 
riety of formats. See page 5 for details. 


David Betz is the author of the popular 
XUsp programming language. He can be 
reached on BIX as il dbetz. " 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane , Peterborough, NH 
03458. 
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Brand Names • Great Prices • Quick Delivery 





*5t2K 

• 360K FLOPPY Dfl. 

* 20 MS SEAGATE 
HARD DRIVE 



40 MB 


12 MHZ 

*1410 


3 EXPO SUPER TURBO 

30 MB SYSTEM 

*885 

10 MHz 

» MONO/GRAPHICS/ 
PARALLEL 

* HI RES AMBER 
MONITOR 

* AT KEYBOARD 

EXPO 286/10 

$ 1395 

■ 60266 10MHZ SPEED 

■ 64 QK RAM (1MB CALL) 

• 1.2 MB FLOPPY 

• 40 MB HARD DRIVE 

• WD CONTROLLER 

■ MONO MONITOR SYSTEM 
iKEYBOARD 


□ 



* 360K Floppy Drive 

* 640K Ram 

* 30 MB Hard Drive 


* Monochrome Display 

* High Res, Graphics 

* Parallel,. Serial & Clock 
AUTHORIZED DEALER 



NX 1000 
Multiple Font 
Friction/Tractor 
Paper Parking 
144 CPS/36 CPS 


PRINTERS 

NX-15 

ND-10 

ND-15 

NR-10 

Cable 


$179 


CPS 

COL 

$ 

120/30 

136 

$329 

180/45 

80 

$299 

180/45 

136 

$389 

240/60 

80 

$329 



$ 10 


fflioerrecH 

SERIAL MOUSE 

$75 

GENIUS MOUSE 
SERIAL 


iL 


c & Seagate 


20MB w/Controller 
30MB w/Controller 
30MB ST-4038 
40MB ST-251 
40MB ST-251-1 
60 MB ST-4096 


BATIT 6300 WGS 

$1495 

40 MB System *1697 


*265 
*285 
*485 
*395 
*485 
CALL 

130 OR 230 MB (13MS) CALL 

PS/2 HARD DRIVE UP GRADE CALL 
INCLUDES: Bootable from Hard Disk, 
Controller Cables, Hardware, Easy 
Instructions, Software, 1 Year Warranty 

AT DRIVES 

80 Meg ST4096 $739 

40 Meg ST251-1 .......$449 


$79 


1200 BAUD. .$79 

2400 BAUD INT.$169 


EVEREX 
MODEMS 

1200 B 
2400 B 

A" MITSUBISHI DIAMOND SCAN 
14" MULTISYNC MONITOR W/GEN0A 
EGA 800x600 
RES 

SPECIAL 
COMBO PAK 

* Genoa Super EGA Card 

* 100% Multi Sync Compatible 

* CGA Double Scan 
« 600x600 * Drivers tor AulO CAD, Windows, GEM, 
Ventura, Pagemaker 4 more. * 100% IBM EGA 
Compatible ■ 132 Column Drivers far Lotus 1-2-3 & 
Symphony * S0»60 Desktop Publishing 

Genoa EGA Adapter . $195 



(if bought separate) 


A- 


MITSUBISHI 


1410C 640X350 
1430C 640X350 
1371 Diamond Scan 800x560 
1409C 640x200 


$409 

469 

499 

299 


SAMSUNG 


*s 


1453 EGA 640x350.$359 

Mono Tilt 'N' Swivel.$89 


PORTABLE 

10MHz SPEED 



*1397 



COMPLETE 
WITH 20 MB SEAGATE SYSTEM 

• 8088-IP 4.77/10 MHz SPEED 

• 360 K FLOPPY DRIVE 

• 20 MB SEAGATE HARD DRIVE 

• MONO/GRAPHICS/PARALLEL 

• HI-RES AMBER MONITOR 

• SERIAL/PAR/CLOCK/GAME 

40 MB SYSTEM COMPLETE *1550 
CALL FOR 286 & 386 MODEL 

EBS PORTABLE IV 

286/12 MHi 

*1495 

■$0286/12MHz CPU 

* 1.2 MEG, FLOPPY DRIVE 

- 640K RAM (1MB RAM ADD $195) 

* HI'RES LCD DISPLAY 

* 640X200 PIXEL (80X25 LIMES) 

*S EXPANSION SLOT 

■ EXTERNAL RGB/COLOR PORT 

- DIMENSIONS 

8Va(H) x 9'MW) * 15^(D) 

20 MEG SEAGATE SYSTEM *1695 
40 MEG SEAGATE SYSTEM * j B 95 

FUJITSU 

360KV 3 HT5.25....,$79 

T2MViHT5.25 M ...$95 

720K YaHT 5-25".........,99 

VIDEO ADAPTERS 

Paradise EGA... $115 

Monog ra ph ic w/Port...$59 

Colorgraphic w/Port.$69 

WESTERN DIGITAL 

f * wt * c f o at 

16 Bit Fixed/Floppy 

Controlled WAHZ........,„.,..„$115 

16 Bit Fixed Disk Controller WAH ...$109 

Cable Set.. $9 

EGA 640x350. $115 

RLL XT Controller... $89 

XT Controller. $79 


EGA Display 
Adapter 

*469 


$59 

CPMPUTERExPb 
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CALL FREE 
ORDER LINES ONLY 


1-800-622-EXPO 

TEXAS # 1 IBM™ COMPATIBLE computhTcenter INQUIRE 713-784-0990 

SERVICE 713-784-7817 
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THIS AD WAS TYPESET ON A LOW COST LASER PRINTER USING 
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DE<t>GmjKL«»*QR sti/vwX 


Dyna Computer Gives You FREEDOM OF PRESS™ 

Set Your Printer’s PostScript® Potential Free. 

Without going on a spending spree. 

Now you can do PostScript® on most 24 wire dot matrix, laser printer and ink jet printers and avoid the out¬ 
landish prices of postscript printers. 

YOU CAN DO ALL OF THIS FOR ONLY $495 


Freedom of Press works with any desktop publish¬ 
ing software that generates its output in the Post¬ 
Script® language. That includes such popular 
programs as PageMaker® and Ventura® as well 
as virtually all other text-and-graphic software 
now available. 


You'll find Freedom of Fromm jum t mm vmrmmtilm when it 
comma to typefaces i there ere 35 high quality outlines 
equivalent to those found on on the LaserWriter Pi usd. 
And Freedom of Press tpyefaces can be scaled to any type 
sine and rotated to any angle.Freedom of Press supports 
the vast majority of laser printers and 24 wire dot arntrix 
printers as well as tho ink Jet printers. Mow theta ver¬ 
satility. 

Freedom of Proa ia a highly advanced program that incorporate* many ad- 
vantagea found only in the moat sophisticated imaging lyilcma. For example, it 
utea the highest quality foot scaling available, not just limpic reducttonAmlar- 
gemeat of a angle image. And no matter what your printer, you can be tuie 
Freedom of Pies* wll let you obtain the highest resolution it ia capable of produc- 
■« 

lu Low Coat. A new PostScript-ready laacr printer can run you as much as $7000. 
But Freedom of Preaa lists for just $495. It’s easy to install and to use, Lhanka to 
features like automatic printing and bar-graph interpretation and imaging statua. 
CALL FOR YOUR LOCAL DEALER TO RECEIVE FURTHER INFORMATION 


Dyna Computer is proud to be distributing high quality 
software created by a proven company. Freedom of 
Press is made by custom applications Inc. (CAIthe 
same company that supplies many leading printer 
manufacturers with their PostScript language inter¬ 
preters. CAJ's experience in such demanding areas as 
phototypesetting translates into proven, professional 
software for you. In addition Dyna Computer brings 
you seven years of computer manufacturing inovations 
and distribution experience to your automation needs. 
Our new 30Mhz386 cache tower computer systems and 
AT upgrade board offers you the n one step ahead "per¬ 
formance you would expect from one of the first com¬ 
patible manufacturers in the United States. Whether its 
Freedom of Press™ or the Fastest 386 systems on the 
market, Dyna Computer is the right place to go. One 
other thing. Dyna 's prices ..are right and so is our ser¬ 
vice. If you canl afford to buy a 386, there is a good 
chance we can arrange a I ease for you. GIVEUSACALL 
AND LETS TALK ABOUT IT. 


FREEDOM OF THE PRESS™. BR0UGHTT0 YOU BY DYNA COMPUTER, A COMPATIBLE MANUFACTURER 
THATS ONE STEP AHEAD. CALL ABOUT FREEDOM OF PRESS™ OR OUR NEW 30MHZ CACHE 386. IT GETS 
ANSI RATING OF 36.3 AND ITS GREAT FOR DESK TOP PUBLISHING APPLICATIONS. PHONE 408-943-0100. 

freedom a/ tees* a a tra*wnar* ol Cut tom to too no, he. Tim tele wing art otdt mtrtt ot Mr eawawc *cer3cnpt-Adoke h c, Pay* Mtksr-AJdu* Corp^ Want uto-Venk*§ So liven Jnc^ LmerWrter 

Computet, ter. 




COMPUTER 


3081 NORTH FIRSTS!, SAN JOSE, CA95134 


(408) 943-0100 FAX (408) 943-0642 
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PROGRAMMING INSIGHT ■ Christopher J. Batory 


ADDING 

DIMENSION 



Here’s a technique 
that provides the 
fastest possible access 
to an array element 
in C 

M any of today’s popular pro¬ 
gramming languages sup¬ 
port the multidimensional 
arrays used in graphics, 
modeling, and simulation or even for lo¬ 
cating a specific position on a screen. 
Most implementations of BASIC do; 
Turbo Pascal does; FORTRAN does; 
but C does not. Is there any way around 
this omission? You bet there is. You can 
implement DIMENSION A (N,M) and X= 
A(I,J) in C, and not through a pseudo¬ 
dimensional substitute either. I know, 
because I’ve done it. 

If you have a compiler that supports 
structure return, you can also write state¬ 
ments such as 

X = matrix_operator(A,B ); 

where A, B, and X are matrix structures 
and operator can be multiply, add, in¬ 
verse, and so forth. Most important, the 
function matrix_operator() can dy¬ 
namically dimension X, and you can ac¬ 
cess elements by applying the simple 
bracketed-integer access format. 

Problem Evaluation 

To analyze the problem, consider the 
basic two-dimensional array of floating¬ 
point numbers or matrix. If you declare 
it as 

double array [n] [m]; 

then there will be a minimum of n X m 
double units of storage allocated at com¬ 
pile time in the current storage class. 
With this method, you must set n and m 


constant before compiling, a statement 
that would be illegal in C if n and m were 
variable. As a consequence, you must al¬ 
locate memory whose size will depend 
on the maximum size of array expected. 
Moreover, if this array is declared as 
local storage class, then it may consume 
valuable stack space. 

A Pseudomultidimensional 
Dynamic Array 

There is a simple way you can create a 
pseudomultidimensional dynamic array 
by using the malloc() function with a 
pointer to the desired storage unit. Con¬ 
sider the array whose label is A. The fol¬ 


A 

lowing method transforms A into a one¬ 
dimensional array with multidimensions 
dlm_l, dim_2, 

double #A; 

A = (double #) 

malloc(sizeof(double) 

# dlnul * dim. ,2 * ...) 

According to the rules of C, you can only 
access elements in this type of array by 
one index: x = A[q];. 

This method, therefore, has a major 
drawback; to access individual elements, 
you must present array size variables 

continued 
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dini_I, dinL^, and so on at every index¬ 
ing operation, multiply them by the cor¬ 
responding index, then add them together 
to reduce to the required offset q that cor¬ 
responds to the linear array A. For ex¬ 
ample, if you wanted to extract A(iJ t 
... ,k) t you would write 

x = A[ (i * dim_l) + (J * dimJ2) 
Although this method is feasible, it can be¬ 


come awkward even when you try a simple 
operation such as matrix multiplication. 

The One-Dimensional Array 
To evolve a general method for elegantly 
handling multidimensional dynamic 
arrays, you first construct a memory-al¬ 
location function so the allocated mem¬ 
ory can be accessed by integer indices. 
You do this with the calloc () function. 

If an array has only one dimension of 
n , you can use this simple solution: 


double *A; 

A = {double #) 

calloc{n, sizeof(double)); 

As in the previous pseudomultidimen¬ 
sional case, you can access the j'th ele¬ 
ment by x - A[i];, Once interaction with 
A is no longer required, you can free the 
memory with 

free{(char *} A) 

The Two-Dimensional Array 

In order to create a two-dimensional 
array of size n x m t you must declare a 
pointer to an array of pointers to the de¬ 
sired storage units by writing 

double **A; 

and you must give the pointer variable A 
memory space for n pointers of size 
pointer to double : 

A = (double *#) 

calloc(n, slzeof(double#)); 

You can access each of the n pointers to 
double by an index, as in the one-dimen¬ 
sional example. The key here is that you 
must give each of these n pointers mem¬ 
ory space for its corresponding m storage 
units, effectively creating an n-quantity 
of /n-size one-dimensional array contain¬ 
ing the desired storage units: 

for (i -Oi i <- n- 1; ++J) 

{ 

A[J] = (double*) 

calloc(m, sizeof(double )); 

h 

Combine these three sections into a 
function, and you're finished. Since ac¬ 
cessing is done via indirection, the order 
in which you establish pointers is impor¬ 
tant, You must give allocation to the 
highest-level pointer first so the next- 
level pointer can know of its predeces¬ 
sor's existence. Again, according to the 
rules of C, you can express the “pointer 
to pointer to double" variable A as 
A[ ] [ ], thus reaching down to the small¬ 
est unit—in this particular case, a dou¬ 
ble. Thus, you can obtain the (i, Jth) ele¬ 
ment by writing x = A[1][J]; of the 
dynamically allocated array A of size n t 
m. This statement is the corresponding 
free function to complement the two- 
dimensional allocation function. 

To free the allocated memory, you use 
a freeing order that is the reverse of the 
allocation order. Thus, all the memory 
used by A would be freed accordingly: 

continued 


HOWDOYOUGET 

AJOB WITHOUT 
EXPERIENCE? 
AND HOW DO YOU 

GET EXPERIENCE 
WITHOUTAJOB? 


Most young people have one 
answer to this problem. They avoid 
it until they're out of college. But 
they could be getting solid work 
experience while they’re still in col¬ 
lege. With your company’s help. 

And ours. 

We’ re Co-op Education. A nation¬ 
wide program that helps college 
students get real jobs for real pay 
while they're getting an education. 

But we can’t do it without you. 


Those real jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
program, write Co-op Education, 
Box 775E, Boston, MA 02115. 

Not only will you be giving stu¬ 
dents a chance to earn money 
and pick up the most valuable kind 
of knowledge, you'll be giving 
yourselves a chance to pick up the 
most valuable kind of employee. 


Co-op Education. 

You earn a future when you earn a degree 


A Public Service of This PuWicatian 01987 Mairanal Commission for Cooperative Educaliofi 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity. The Microcomputer 
Marketing Coimcil of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility ? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards ? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


© Direct Marketing Association, Inc. 1988 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number, catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised . 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc. 



• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 


hcrti err 
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for (j = n-l; j >=0; J—) 

{ 

free ((char*) A[J]); 

} 

free((char#) A) 


Note that the rightmost dimension of m is 
not required. This is because the last call 
to calloc() in the allocation function 
manages unit storage internally. A[][] 
is a scalar and not a pointer, whereas A 


Listing 1: This listing illustrates the dimensioning function for a three- 
dimensional array A(m,n,p). 

double *** A; 

A = (double ***) calloc(n, sizeof 

(double**)); 

for (j =0; j <= n - 1; j++) 
i 

A[j] - (double **) calloc(m, 

slzeof(double *)); 
for (i = 0; i <= m - lj i++) 

{ 

= (double *) callocfp, 
sizeof(double)); 

} 

} 


Listing 2: This is the corresponding three-dimensional freeing function. 

for (j o n - 1; j 0; j— > 

{ 

for (i « m - 1; i >= 0; i—) 

{ 

free ((char *) At j] HD; 

J 

free ((char *) A[j]); 

} 

free((char *) A); 


Listing 3: If you want to have access to an array created by another 
function, you can use this technique. 

ma injunction O 
( 

double ** X; 

X « other_fUnction 0; /* [X] 

is dimensioned 4 */ 

- /* Your access to what 

was [A] via pointer [X]* */ 

matrix_free(X); /* Here you free 

memory allocated by */ 

) /* other_function() to clean the 

heap- */ 

double ** otherfunction() 

{ 

double ** A; 
matrix_dimension(A); 
return(A); /* The address of the 

array in the heap */ 

} /* is returned to the 

ma injunct ion() */ 

/* before pointer A 
disappears, */ 


and A[ ] were established as pointers and 
therefore can be the only ones freed. 

The Genera] Case 

For the three-dimensional array 
A(m, n, p), you would use the dimension¬ 
ing function in listing 1, You should see a 
pattern emerging that can be carried to 
any number of dimensions* 

You can access the (i t j, Ath) element 
by x = A [ 1] [J ] [k]; * The corresponding 
three-dimensional freeing function is 
shown in listing 2. As before, the right¬ 
most dimension is not required* 

With this method, you should watch 
for a number of things regarding the use 
of the calloc () and free() functions. 
Be aware that calloc () allocates mem¬ 
ory in the “heap/ 1 This means that if you 
create a dynamic array A within your 
function, even if the pointer variable A 
were declared local, that array should be 
freed upon exit from your function* 

The reason for this operation is that 
heap management generally is handled 
by the operating system, and memory al¬ 
located there is not recovered automati¬ 
cally on exit from the allocating function 
as local stack variables would be. More¬ 
over, the scope of the pointer variable A 
is only function-wide, and when the 
function is exited, the variable's address 
information is gone* 

The remaining problem is that, to the 
operating system, the allocated portion 
of memory still seems occupied. There¬ 
fore, subsequent calls to your function 
will pile up memory in the heap until 
there is no more memory available* Your 
function, however, will continue to oper¬ 
ate properly, but only up to that point. 

This restriction would be imposed in a 
situation where you want to have access 
to an array created by another function. 
To overcome it, you apply a technique 
similar to the pseudocode in listing 3* 
Now you have the complete solution. 
The upshot of this method is that only 
one pointer is passed as argument, not 
the entire array. There may be instances 
where you require a copy of the original 
array, and you can easily program ac¬ 
cording to C rules* 

A Note for 8086 Programmers 
A key advantage of this method for 8086- 
type segmented memory is that when you 
compile your program for the large mem¬ 
ory model, each indexed pointer will be 
assigned its own data segment, because it 
is treated as a far variable. That is, the 
declaration 

double **A; 

continued 
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INTRODUCING THE FIRST LOADER WITH SMARTS! 


PROLOADER II 

A 3rd GENERATION TECHNOLOGY 



TOBBL 




fflSjWSQftDSR 



A complete 
package 
from $1,595.°° 


PROLOADER II is CONVERTIBLE 

3.5" and 5.25", the same loader does both 

Converts from one disk size 
to the other in seconds 

PROLOADER II is FLEXIBLE 

* AH disk drive types and 
multiple disk formats supported 

* Interfaces for IBM™, Apple™ and Macintosh" 

PROLOADER II is RELIABLE 

*Revolutionary disk loading method 
creates a new standard in reliability 

VAULT’S PROLOADER II 

Bom of a company that has duplicated 
over 4,000,000 disks. 

* Designed from experience. 



VAULT 

CORPORATION 

Contact VAULT CORPORATION at 
2192 Anchor Court, Unit “C”, Newbury Park, CA 91320 

or call TOLLFREE 

800-445-0193 (Nationwide) or 800-821-8638 (California) 


PROLOK” 


ROMLOK 


HDPROLOK" 


FILELOK 


TECHLINE™ 


UNILOK 


PflOLOADffi II IS A TRADEMARK OF VAULT CORPORATION ISM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORF APPLE and MACINTOSH ARE TRADEMARKS OF APPLE COMPUTER 

COPYRIGHT ©1968 VAULT CORPORATION 
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your computer mo a ser^l data analyser by 
plugging ii our hairJwara^oftwajs: 


-e 4>Msc({>PE »> 


No iHetnal changes required, just p^j 'rm m serial 
ports on wur 6M XT/AT or comparote and run our 
software (wre have 85dm serial pods av<ajlatfe)L 
Ftovdes data code comreraon & capuriig, saving to 
disk ties. For passkre data cofectibn or gererafag 
messages and captuiig i«>y ft this price ttera B no 
excuse rot to have ona! O w 120V adapter....$399 


M 


LMJiisnuAL 


automation \\ c . 


BO. Box 6019 Blaine, WA 90330 TO: 60444&9343 
Phore: 604-9464523 Or 65*270^614 


ON TARGET ASSOCIATES 

Products and Services 

for Design and Manufacturing Engineers. 


PS/2 



Design Consulting 
Prototype Cards 


ASICs 
Extender Cards 


Adapter Bracket Sets 
Bum-in Mother Boards 


We will move your PC/XT/AT products to the 
Micro Channel, or create your new design. 

CALL: (408) 980-7118 
for our Free catalog 


ON TARGET 
TARGET 
TARGET 

. ++ the PS/2 leaders. 


PSi2 ind Micro Cham* I life tfadflmuk* of ISM Cojra. 
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EPROM PROGRAMMER 


THE EP-1'S A GREAT VALUE AND HERE'! WHY: 

* READS, PROGRAMS, COPIES OVER 3£0 EPROM AND EEPfiOMS 
FROM 30 MFG'S INCLUDING 271 &27513.2B04-2B25G.27iai 1 

* READS 1 'WRITES INTEL, MOTOROLA STRAIGHT HEX * BINARY 

* OPTIONAL HEADS PROGRAM INTEL 674X.8751 r B?C5l ,8755 

* MENU-DRIVEN CHIP SELECTION BY MFQ & P.1M.NO MODULES 

* FAST, SLOW, QUHSK PULSE PROGRAMMING ALGORITHMS 

* SPOTS FILES BY BASE ADDRESS AND ODD/EVEN (16is? Bit) 

* ALL INTELUGENCE IN UNIT, Z80 MICROPROCESSOR BASED 

* 5. 12 5. 21J25 V PROGRAMMING FOR CMOS & -A SUFFIX PARTS 

* FREE PC’DOS SOFTWARE * RS232 TO ANY COMPUTE H 

* GOLD TEXTOQL 3f SOCKET * 0 BAU D RARES TO 36,400 

* MONEY BACK GUARANTEE * ONE YEAR WARRANTY 

* 2 FREE FIRMWARE UPDATES • SAME DAY SHI PMENT 

* CHECKSUMS SUPPORTED • UV E RASERS FROM $34.96 
CALL TODAY FOR MORE INFORMATION 

000/225-2102 

UO^TUUTJ 

15 Jr MICROSYSTEMS 

106B1 HADDINGTON #190 h HOUSTON, TX 77Q43 
71 S/461-9430 TLX: 1561477 FAX: 713/461-7413 
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16-BIT RESOLUTION 
ANALOG-TO-DIGITAL 
CONVERTER 
12,000 SAMPLES/SEC 
for IBM PC, XT & AT 
SINGLE PIECE PRICE 
$475 


We manufacture a broad line 
of data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Call for quotes on custom 
hardware or complete systems. 


LAWSON LABS, INC. 


570C RAIBE ROAD 
COLUMBIA FALLS, MT 59912 
000-32 1 5355 or 406-307 5355 



FAMILY 

EMULATORS 



For Info call: 

Austria 

02 22 38 76 38-0 

Australia 

02 654 1873 

Denmark 

02 65 81 11 

Finland 

See Sweden 

France 

01 69 412 801 

Great Britain 

01 464 2586 

Israel 

03 499034 

Korea 

02 784 7B41 

New Zealand 

04 886 375 

Norway 

See Sweden 

Portugal 

01 83 56 70 

Spain 

03 217 2340 

Switzerland 

01 740 41 05 

West Germany . 

08 131 16 87 

Sweden 

040 92 24 25 

USA 

408 866 1820 

noHau 

51 E. Campbell Avc #107E 
Campbell. CA 9&W30 

(408} 466-1820 

CORPORATION 
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becomes equivalent to 
double far # far * A; 


or “A is a far pointer to an array of far 
pointers to double.” 

You can calculate the total number of 
segments from the following formula: 



+ k 


This formula shows a Jt-dimensional 
array where A, are the dimensions of the 
array name with A t the leftmost and A* 
the rightmost: 


array_jmme[Ai][Aa]..*[A*] 

Therefore, each indexed pointer can han¬ 
dle 64K bytes of your smallest unit. For 
the double case here, you can comfort¬ 
ably use all the available memory 
without resorting to special keywords for 
one matrix, so long as it is nearly square. 

Fastest Possible Access 
With this technique, you can create and 
use multidimensional arrays as easily as 
in other popular languages. Moreover, 
when you use C t your program accesses 
the individual storage units by indirec¬ 
tion, as opposed to leaving open a possi¬ 
bility that the final pointer may be re~ 
solved by index multiplication. Thus, 
there is no doubt that you have the fastest 
possible access to a storage unit. 

To get a better idea of how the tech¬ 
nique is implemented, you can study the 
sample program. It uses the following 
matrix structure: 


struct mat 
{double **a; 

/# T, a TI short for fT array rT #/ 
int rows; 
int cols; ) ; 

This structure holds a pointer and two in¬ 
tegers that define the size of the matrix. 
Dynamic C contains an input, output, 
and do-something functions* ft 

Editor’s note: Dynamic C is available in 
a variety of formats. See page 3 for fur¬ 
ther details. 


Christopher J. Batory is president of 
Micropath , a Montreal , Canada , firm 
specializing in radio-telecommunications 
software and services . He can be reached 
on BIX c/o “editors. ” 
















































TRY THE NEW GENERATION FOR $30 



KNOWLEDGEPRO 

KnowledgePro uses Topfc^ 
Topics can contain data, 
rules, lists and pictures 
non-programmers can use 


type rt ext, 


Emksof knowledge/' 
procedures, calculations, 
dozen simple commands, 
lain complex 



procedures, rules or recommendations. D^rogjhe other 100 
plus commands, professional programmers can 
sophisticated expert system tools and applications quidi 
and easily. 


HYPERTEXT 

Hypertext can be a powerful tool for 
organizing text, graphics and data, but 
without an underlying structure the user 
becomes lost in a maze of information. 
KnowledgePro adds structure, control and 
intelligence to create an exciting new 
teaching medium. 



Once you 


KnowledgePro 



never go back to your shell! 


Q. Who's using it? 

A, Engineers, Educators, Lawyers, Scientists, Managers, Authors, Bankers, Software Developers, Expert System 
Developers, Computer VARs and VADs, Trainers, Consultants, Experts in Agriculture, Manufacturing, Insurance, 
Petroleum, Government and many many more, 

Q. What are they doing with it? 

A- Intelligent tutorials, smart manuals, procedure guides, rule books, computer aided instruction, sales and promo¬ 
tion, data analysis, non-linear documents, text analysis, diagnostics, software front-ends, expert systems, training and 
education, hypertext authoring, case studies, insurance claim determination, investment analysis, intelligent forms - 
there seems to be no limit to the diversity of applications. 

Q. What can I do with the demo system? 

A. The KnowledgePro demonstration system comes with a 100 page manual and lots of examples to get you started. 
You can create and save small working knowledge bases. The only commands that you can't use are those for 
handling external files or chaining knowledge bases. We even credit your $30 toward the cost of the full system. 

Q. How much is the full development system? 

A. KnowledgePro costs $495 and there are no run-time charges, so you don't have to pay more when you distribute 
your applications. The Database Toolkit (for access to dBASE and Lotus 123 files) costs $49 and the Graphics Toolkit 
(for access to PC Paintbrush pictures) costs $89. Our KnowledgeMaker induction system (for creating rules from data) 
costs $99, KnowledgePro runs on IBM PC, AT and PS/2 compatible machines with 640K memory. 

TO ORDER Call 518-766-3000 (Amex, Visa, M/C accepted) or send $30 + $5 shipping & 

handling for the demo ($38 total foreign) or $495 + $8 shipping & handling for the full system ($553 total foreign) to 
Knowledge Garden, Inc., 473A Malden Bridge Road, Nassau, NY 12123. fn NY State please add 7% sales tax. 


KnowledgePro® 

By Bev & Bill Thompson 
The first Knowledge Processor. 


published 

by 



In 

association 

with 



KnowledgePro is a registered trademark of Knowledge Carden, Inc;, Lotus 123 is a registered trademark of Lotus Development Corp., dBASE is a trademark of Ashton Tate. IBM is a registered 
trademark of Internalional Business Machines Inc.,, KnowledgeMaker is a trademark of Knowledge Carden Inc. Photo Tcherevkoff © 
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WAREHOUSE SALE 

Order These Back Issues of BYTE and Popular Computing Before They're Gone Forever! 


1983 1984 1985 



BYTE 

Limited Quantities — Order Now! 

1979 1980 1981 1982 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 

December 

Inside the 
IBM PCs 


$4.00 U.S. includes shipping and handling Available Issues 

$5.00 foreign includes shipping and handling 


Special Bound Copies of BYTE 

Volume I, Part 2— May 1976 through 
December 1976 

Volume II, Part 1— January 1977 through 
June 1977 

Volume III, Part 1— January 1978 through 
June 1978 

Volume III, Part 2— July 1978 through 
December 1978 


$9.95 U.S. includes shipping and handling 
$11.95 foreign includes shipping and handling 


□ Check enclosed. Payments from foreign countries must be made in U,S. 
funds payable at a U.S. bank. 

Name._,_______ 


Address. 
City_ 


□ 


. State „ 


. Zip _ 


Postcode. 


-City. 


Country- 


Popular Computing 

Limited Quantities — Order Now! 


1982 1983 1984 1985 



Special Guide 
to Computers 















$3.00 U.S. includes shipping and handling 
$4.00 foreign includes shipping and handling 



Please indicate which issues 
you would like by checking 
(V) the boxes. 

Send requests with payments to: 

BYTE Back Issues 
One Phoenix Mill Lane 
Peterborough, NH 03458 
(603) 924-9281 


Charge: □ VISA □ MasterCard 


Card #. 


Exp. Date. 


Signature _ 


EVTE B 
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-The Buyer’s Mart- 

A Directory of Products and Services 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers, 

RATES; 1x-$475 3x~$45Q 6x-$425 12x-$375 
Prepayment must accompany each insertion. VISA/MC Accepted, 

AD FORMAT: Each ad will be designed and typeset by BYTE, Advertisers must 


furnish typewritten copy. Ads can Include headline (23 characters maximum), 
descriptive text (250 characters is recommended, but up to 350 characters can 
be accomodated), plus company name, address and telephone number. Do not 
send logos or camera-ready artwork, 

DEADLINE; Ad copy is due approximately 2 months prior to issue date. For ex¬ 
am pie: November issue closes on September 9. Send your copy and payment 
to THE BUYER'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, 
NH 03468. For more information call Mark Stone at BYTE 603-924-3754. 


ACCESSORIES 


FREE CATALOG 

Thousands of parts and new surplus electronic parts 
at super low prices. FAST ORDER PROCESSING 
AMD SHIPPING (95% of alf orders shipped within 
48 hours). 

CALL OR WRITE FOR A FREE CATALOG 

ALL ELECTRONICS CORPORATION 

P.O. Box 567. Van Nuys, CA 9140B-0567 

1-e00-826-5432 


Inquiry 576. 


FREE UPS CATALOG 

Protect your computer and make it last longer, 
Calf or writs todayl 

Best Power Technology, Inc. 

World's largest manufacturer of 

unintenruptible power systems. 

P.O. Box 280, Necedah, Wt 5464$ 
TOLL FREE [800) 356-5794 ext. 1005 
or (608) 565-7200 exl. 1005 


Inquiry 577. 


COT RIBBON COSTS! 

Re-ink yeur printer ribbons quickly and easily. Do all 
cartridge ribbons with just one inker! For crisp, black 
professional prinl sines 1902- You can choose from 3 
models: Manual E-Zee Inker — $39.50 
Electric E-Zee Inker — $89-50 
Ink Master (Electric) — $159.00 
rCCO’a of satisfied users In 5 years, Money back guarantee 

BORG INDUSTRIES 

525 MAIN ST., JANESVILLE, JA 50647 
1-000-553-2404 In IOWA 319-007-2970 


Inquiry 578. 


SELF-INKING PRINTER RIBBON 

Awarded Unlletf Stales Paten! #<7<]1062 
Lads 10-15 times longer than the conventional ribbon 
For printers using Vi' width open spool ribbon. 

0hJ(fa:a S2A^B3A'S4-e?.g3 Dec LA 1BW120 

TdeSype^a. 35 Dec LA 3Q/IBM 1443 

Star Gemini 1CX TEterype-Model 4d 

Eklel Tl B0CH810, 620. BSO 

Contact lh by mail, prone or latex end we wd forward you a brochure 

CONTROLLED PRINTOUT DEVICES, INC, 

ROB 869. Baldwin fid., Ardfln. NC 28704 

(704) 664-9044 * TELEX: fRLMON-AREN) 577454 

Inquiry 579, 


Companion and Extender 

The PS/2 COMPANION le/fs you add an extra keyboard and 
moniloruplo 150 lee! away from your system unis, tt comes 
complete with alt connections and supports both color and 
monochrome monitors. Prices start at $249 for a 25' unit, 
EXTENDER lets you more the keyboard and monitor up to 
150 feet from the system unit. Prices start at $149, 

Cybex Corporation 

S900-R Bob Wallace Are,. HimtsvibB, AL 35905 

205-534-0011 


ACCESSORIES 


SMART PRINTER STAND 

UNDERSTAND 

is an attractive printer stand with switch able data con¬ 
version, surge suppression & power switch. Saves 
space & avoids tlutturl UHDERSTAWD .p P; 

$295 {2 parallel in. 1 parallel out) 

UNDERSTANDS: 

$395 (1 parallel 5 1 seriar in. f parallel out) 

MAS Inc. 

15941 S Harlem Art , Sulle 333. Tlntey Park. IL 60477 

__ (815) 469-4SQ1 __ 

Inquiry 581. 


ARTIFICIAL INTELLIGENCE 


EXPERT SYSTEM DEVELOPMENT 

Get AG NESS Id develop network baaed expert systems 
using multiple inference methods, the Merit scheme tor 
efficient data collection, and unique explanation 
facilities. Use the AGNESS C_ialk Toolkit to embed 
an expert system Into your application under an object 
oriented environment. 

Applied Information Systems, Inc. 

2117 West Hoyt Ave., St. Pauf. MN 551O0 

(612) 641-9947 

Inquiry 582. 


NanoLISP $99.99 

An MS-DOS Common LISP interpreter that sup¬ 
ports most Common LISP operations and strictly 
adheres to the standard. Numerous advanced and 
extra features, excellent debugging facilities, sam¬ 
ple Al programs, fully-indexed manual, free 
technical support. 

Microcomputer Systems Consultants 

RO Box e64£ Santa Barbara, CA 93160 

(605) 967-2270 


NEW Expert System 

RratExped ■ expert system generator. Ridiculously easy yel 
extremely powerful, No programming needed. Speed up 
business decisions and analysts, rntofmalion transferable to 
other environments. Amplifies Ynnir intalfigencsl An ingenious 
program Inr a sensational price. Many examples Included. 

009 Call or write for more information. 

NovaCast Expert Systems 

2530 Berryessa Rd Suite 607, San Jose, CA 95132 

(408) 272-4071 fax: (408) 437-7777 

Inquiry 563. 


LISP on a MAC 

Get all the functionality of the Franziisp 
dialect of the Lisp language. $20 purchases 
a 64K Lisp program, which will run on a 
MAC plus or equivalent, 1MB RAM recom¬ 
mended for this program. Send order to: 

Oosson Software 

Box 33113, Coon Rapids, MN 55433 


ARTIFICIAL INTELLIGENCE 


muLISP™ 87 for MS-DOS 

Fast, compact, efficient LISP programming enviran- 
meni. muLJSP programs run £ to 3 times taster a 
take Vfe to Vis Elbe space of other LISPs. 450 Com¬ 
mon LISP functions, multi-window editing & debug¬ 
ging, flavors, graphics primitives, lessons & help, 
damn programs, comprehensive manual. 

Soft Warehouse, Inc. 

3815 Harding Art, Surte 505, Honolulu, HI 96016 

(BOB) 734-5001 

Inquiry 585. 



Inquiry 586, 


BACKUP SYSTEMS 


HD BAC-UP 

THE EASIEST & FASTEST BACKUP UTILITY 
FOR PQ/XT/ATS i COMPATIBLES- 
AFFORDABLE PRICE $36,50 
EASY INSTALLATION & USE — REQUIHES 
NO KNOWLEDGE OF DOS — DAILY 9ACKUPS RUN 
IN A FRACTION OF THE TIME, 

CALL FOR INFO & DEMO DISK B00457-1313. 

HI-TEC INDUSTRIES 

0100 S. Fairfax Rd., Btoomington, IN 47401 

812-834-1000 

Inquiry 567, 


BAR CODE 


BAR CODES & BIG TEXT 

On EPSON, IBM, OKI dot matrix os LaserJet. Design any for- 
mat/sIzBoo ONE Easy screen. 142Q Fisldsllabel. 13text sizes 
to r - readable at 50 ft, AtAfi, MIL-STD, 2 0(5, 
UPC/EAN, Coda 39, etc. Cotor, Reverses, File Input. 
FAST—$279 Olrier menu-driven bar code programs from $49, 
30 day $ back. 

Worthington Data Solutions 

417-A Ingalls St. Sarnia Cruz, CA. 95060 

(BOO) 345-4220 In CA: (408) 458-9930 


BAR CODE READERS 

From the manufacturer for PCD07AT &■ PS/2. At¬ 
taches as 2nd keyboard, reads as keyed data. Ex¬ 
ternal ur bus Install. With steel wand—$399, Also 
Kimtron, Link, Wyse, & HS-232. Portables, Lasers, 
slot badge readers, and Mag Si ripe tool 
30 day $ back. 

Worthington Data Solutions 

417A Ingalls SL. Santa Cruz, GA 95060 

(800} 345-4220 In CA: (408) 458-9938 


Inquiry 500. 


Inquiry 584. 
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BAR CODES 

1 

BAR CODE 


CD/ROM 





PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and Wg graphics text to your program. 
Print from ANY MS-DOS language. Bar codes: UPC, 
EAN, 2 of 5, MSI, Code 39. Epson, Qki, IBM dot matrix 

text up to Ms". LaserJet up to 2". Pent cartridges not 
required. St59-$239, 3D day $$ back 

Worthington Data Solutions 

417-A Inpafig $L, Santa Cm?, CA 95G6Q 

(800) 345-4220 In CA: (408) 458-9938 


DATA INPUT DEVICES 

Bar Code & Magnetic Steps Readers for microcom¬ 
puters & terminals. Including IBM PS/2 & others, DEC, 
Aral, Ct Wyse, Wang. All readers connect on the 
keyboard cable & are transparent to all software, Low 
cost bar code print programs & magnetic encoders are 
also available. G3A contract IGS0QKB7AGSS346. 

TPS Electronics 

4047 Transport, Palo Alto, CA 94303 

415-856-6833 Tele* 371^097 TPS PLA 


CD-ROM Drives & Titles 

Larges* selection fa* PC 6 Mac. 

Drives Tram $699. Hundreds of lilies from $29. 
Money^back Guarantee. 
MC/VISA/AMEX accepted. 

Cell or write for tree BS page catalog. 

Ger it all from "The Bureau" 

Bureau of Electronic Publishing 

121 Norwood Awe,, Upper Montclair, NJ 07043 
(201) 746-3031 

'. I 

Inquiry 591. 

Inquiry 597. 

BBS/PUBLIC DOMAIN 


COMPLETE LINE 

OF BAR CODE PRODUCTS 

* PrintBar II * PrintBar Softfonts 

• PrintBar 1 * CodeScan 2000 
FREE BROCHURES (916) 622-4640 

Bear Rock Software Co. 

6069 Enterprise Dr. Placervllle. CA $5667 


350 + New Titles Added Each Month 

18+ Special Interest Forum message bases plus 
Real Time Conferencing. USA TODAY Decision- 
Line News Service. Quarterly Newsletter 8 BBS 
System Users Guide. PC Pursuit Accessible, Fee: 

Si 0/3 Mo. - $25/Yr, 

9 Incoming lines. FREE DEMO MODE 
(503) 761-8100 12/2400 N,8,1 
RANDOM ACCESS Information Network 

RO. Box 18675, Portland OR 97216 


Public Data on CD-ROMs 

* E eon/SI ate t — Prices, Employment 

* Consu/Stats — BLS/Census 19B4 consumer data 

■ Agri/Stats — Agricultural series 

* Makes lables, DIF, or ASCII 

■ $49 each. neq. MS-DOS 

■ CD-ROM publishing services available 

Hopkins Technology 

421 Hazel Lane, Hopkins, MN 55343 
(612) 931*3376 CompuServe 74017,614 

Inquiry 568. 


Inquiry 592. 


Inquiry 598. 


CAD/CAM 

i 

COMMUNICATIONS 




BAR CODE SOLUTIONS 

We make bar coding very easy with our eompaets line erf 
readers. Our PC-Wand readers network, or work with your 
keyboard or terminal, or are carried around taking inventory, 
entering sales and docking time. Our bar code label print¬ 
ing software packages work with MS-DOS w PC-DOS and 
most matrix or laser printers. Wte also sell pre-printed labels. 
Our hardware can work with nearly every computer in the 
world. 

International Technologies & Systems Corp. 

535-C -North Berry St- F Brea, CA 92621 

(TI4J 998-1888 FAX: TW 890-2883 TU 6502924734 MCI 


$39.95 CAD 

Fully featured, symbols, auto dimensioning, hatch¬ 
ing, fillets, reads DXF, handles all but the largest 
drawings. Extremely powerful BASKMike macros, 
on line manual plus so much more. Requires IBM 
XT/AT/PS2 with 640K and hard disk. 20,000 new 
users this year. 

PAFEC INC. 

5S50 Technology Park, NOFCfOM, £A 3D09£ 

1-8G0-52PAFEC (404) 441-9300 


MULTI-LINE PC-DOS BBS 

The Bread Board System (TB8S), Secure, reliable, full- 
featured commercial information system lor IBM 
XTfAT/36a i PS2 or compatible. Menu editor allows 
customization by nonprogrammers. Kermit, X a V- 
Modem. High performance allows up to 32 
simultaneous callers. User audit trail. 

300/1200/2400/9600 bps. 

•Soft, Inc. 

1S2CO E. Girard Ave. 12550, Aurora. CO SQCH4 

(303) 699-6565 

Inquiry 589. 

Inquiry 598 


Inquiry 599, 

CASE 

1 



BAR CODE MADE EASY 

PEBCGN* E-Z-READEFT keyboard irteriaoes end multiuser 
RS-232 models make it easy te add bar code to virtually any 
computenterminal WITHOUT SOFTWARE MODIFICATION 
Immediate flipping. Two year warranty Bar coda printing 
sdhvfliB available. Call for details on last, accurate, easy data 
entry. Substantia! reseller discounts 

PERCON® 

K190 W. 11th St, Eugene. OR 97402 

(503) 344-1189 


Affordable CASE 

A new concept in Computer Aided Engineer¬ 
ing for developing PC/DOS applicationsf C 
Dispatcher generates test, efficient C code for 
command and menu driven applications. 
Develop, document, and change easily Many 
features. For many compilers. $295.00 MC/VIsa 

Amaryllis Inc. 

563 wataquaddc Fid.. Belton, MA 01740 

(617) 365-5456 


Bi-Directional File X-fers 

Multi-Cam Eelacammunicatiana program offara tha following 

6 Steutenaous Dnwnloadlng/Uplaading 

- Sand/Rocelre Caosoia During File Tfanalsm 

- lffl% Line Utilization During Multi-Fite Transfers 

* Uses Pgll DupIVw AQlC Protocol 

* Mare Eflfcwnt Than Xmodem, Kermil, BIC. 

* Saw I km end Cuts Connect Costa 

■ntonriMton & 5W" Demo Otsk $500 t E3 s/h 

Program Pkg., 3W“ & 5'A" disks, manual . S4994 + $4 S/h 

Multiplex Systems ( 412 ) 278-3374 24 hr*. 

RO. Box 16174, Pittsburgh. PA 15242 



Inquiry 594. 

Inquiry 600, 

PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, reliable, cost 
effective data entry. Looks just like keyboard data! 
Choose from stainless steel wand or laser interface. 
Also, powerful Bar Code and Text printing software. 
Great warranty. Dealer inquiries welcome. 

Seagull Scientific Systems 

15127 N.E. 24th, Suite 333 

Redmond, WA 98052 


FINITE STATE PROGRAM COMPILERS 

Develop & document software faster, 
as slate programs that execute quicker 
& use less memory: Ada, Basic, C, 
Fortran & Pascal. 

IBM PC, XT. AT PS/2 2MK HAM Dos 2.0+ 

Pnoe; $175.00 per language jWrth Primer and Detnjgger} 

AYEC0 5Q25 Nassau Circle Oriando 

INCORPORATED FL 32608 (407) 295-0930 

FAX MACHINES $395 

MLJRATA FAX 1200/1600 $735/925 

SHARP FA>! FQ3OQ/FO50O 51195/1495 

TOSHIBA FAX 30100/3300/3700 51883/1240/CALL 

RICOH 10/20 $1295/1595 

CANON FAX 20 $1279 

PC/XT SVS.Receive/Transrnil FAX+Scanner $1595 

PC/XT Telephone Answer & \felcemail .$1195 

Prepay prices Visa/MC 2% cod 2% restock 2Q% 
TELEPHONE PRODUCTS CENTER 

23551 t2 13 El Tdro F to., El 1b*ft CA 92S30 714/V3D-&6SS 


Inquiry 595. 

Inquiry 601, 


COMPUTER INSURANCE 




BAR CODE READERS 

Among the industries be* end most wtdoty used bertxjde 
neatter, reads all major barcode formats (cote 39. 2 of 5, 
UFCCAN. cotebarf, connects bertwsen keyboard & system, 
advanced CMOS uses keyboard power supply, connects to all 
IBM compatibles and DIN te mi in ala, completely OS Indaporv 
dent, software Independent. Same day ship. 1 year warranty, 

30 day sabsfaclton guarantee GALL for prices loo low to 
advertise. 

Solutions Engineering Sales 

0653 Georgia Ave.. Stiver Spring, MD 20910 

800-635-6533 


PROTOTYPING TOOL 

Build a working system mode! of your application 
with PC-PROTO, tfery Fast, Mwy Flexible. No Pro 
g ramming Required. Screen Painter. Data Base 
Manager. Generate data dictionary, source code, 
documentation, programming specifications. 
Suitable for JAD as wed. For PC. XT or AT From 
$149.00. MC/VISA. 

Kartech, Inc. (416) gss-2032 

135 PiripwocKl Ave.. Tgrorlo, Ontario, Canada M6C ZV6 


INSURES YOUR COMPUTER 

SAFEW4RE provides full replacement of hardware, 
media and purchased software. As little as 539 a 
year provides comprehensive coverage. Blanket 
coverage; no list of equipment needed. One call 
does It all. Call B am-10 pm ET. (Sat. 9 to 5) 

TOLL FREE 1-800-848-3469 

(Local 6H-262-U5S9) 

SAFEVW4RE, The insurance Agency Inc. 

Inquiry 590. 

Inquiry 596. 

Inquiry 602, 
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COMPUTER RENTALS 



RENTALS 

WEEKLY MONTHLY YEARLY 

IBM - APPLE 

Aj A A COMPAQ 

N ■ O Cl FuB Day Delivery 

Yr 1 Itee S#MW A. M&inlHFiarKe 

1 %r per mo 

IBM PS/2 Model SO 800 PC-REMTL 

Inquiry 603 

CROSS ASSEMBLERS 


CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 36 Microprocessors 

Hosts: PC/MS DOS, micro VAX, VAX 8000 
Developed and supported at: 

ENERTEC 1 INC. 

BOX 1312, LansdaJe, PA 19446 

215-362-0866 MC/VJSA 

Inquiry 604. 

Professional Series 

Pseudocode releases it's FseudoSam Professional 
Series of cross assemblers, Most popular processors. 
Macros, Conditional Assembly, and Include Files. Vir¬ 
tually unlimited size. For IBM PC's. MS-DOS 2 0 or 
greater. Wllh manual tor $3 SjQ 0. Each additional $2000. 

[Ml res. 4% lax). Shipping $5, Canada $10, Foreign $15. 
VIsa/MC. [Dealer Inquiries Welcome), 

Kore 

6910 Patterson, Caledonia, Ml 44216 

61&-791-9333 

Inquiry 606. 

FANTASTIC SIMULATORS 

For the 004a 6051. 6000, 8005, & ZBQ lamias. Full function 
elmglBlJuni including ALL MODES of mtecrupts, Bultt-ln 
disassembler Better lhan expansive l.C.E ’s 

CROSS ASSEMBLERS 

Wb support the B04fl, B051. aaaO/6055, 6096 & ZSQ families, 
Just £7$ each. 

Lear Com Company 

2440 Kipling StTSte. 20& Lakewood. CO 90215 
303*232-2226 

Inquiry 606. 

CROSS ASSEMBLERS 

Macros, PC Compatible, Relocatable, Condi- 

tfconaEs, Fast, Reliable.from $150 

also: Disassemblers 

EPROM Programmer Board 

MICROCOMPUTER TOOLS CO. 
Phone (000) 443-0779 

In CA (415) B25-4200 

912 Hastings Dr., Concord, CA 94516 

Inquiry 607, 

680X0 Cross Assemblers 

fa* rwtpwisiw qusBly BG9>tt] Ooea Aaranbtgr* Ifttf u» yur IBM PC dt 
rampabla. All wrams inckida adangw Irtng IfidlG®. 41 to 32 tfifif liibuls. 
SFMsymOd lattes, INCLUDE files, JWH names, ORQ. Mi DS. EQU, many 
(liter drains rscepl MACROS), parted manuala Baek mtkn auto S- 
WOTS- Untongi WiSCAa £XMo Bitter B-raocwds or ratacfiaHe modules, and 
inducts a Vita* *hitfi &*«CnSt Of Iwwy output litoa, Not rapy pre¬ 

tectal Minimum reqglnjflwfls m SDH, DOB ZKX, £ 1-SW," DSDD 

Basse $a»0^?£-S*g.'»5 Linkktg 6«HXffleoiCMe9fl6 

Bast 6ffit2f)-$6&3S Sfttt 6602086881-*129 

.MViwav trooftffr fhPOJHrBOD* 

RAVEN Computer Systems 

Box 12116, SI. Paul, MN £5112 {612) 636-0365 



Inquiry 609, 


DATA ACQUISITIONS SYS, 


ITS ABOUT TIME 

Finally, a tow coal ($200) daia acquisition system that's 
easy to talk IOl (FIS232/RS485). Use it for security 
systems, energy management, process oorrtrol, educa¬ 
tion or home projects. Up to fifteen boards per serial 
pert. Many Few cost options available. 

Specs: 

MMAD cfirlfa, B digital IAD, prag. cminterfllmar. IMA Vdc ptww. 

DA/M Corp. Ltd. 

#140 17303-102 Awe., Edmoflion, Alberta, CANADA, T5S 1J8 

403-4^6-3534 FAX 403-405-35^5 

Inquiry 610. 


DATA CONVERSION 


MEDIA CONVERSIQN/OATA TRANSLATION 

Mow than just a straight dump at ASClf transfer' 

Word Processing, DBMS, end Spreadsheet data on Disks 
or Tapis transferred directly into applications running on 
Mainframes. Minis, Micros, Dedicated Word Procesaaim, 
typesetters, end Electronic Publishing systems. 

IBM PS/2 & Macintosh supported 
#1 In tha uanslatlon Industry! 

CompuData Translators, Inc. 

3325 Wllshire Blvd„ Suite 1202. Los Angeles, CA 30010 

(213) 387-4477 1-800-825-8251 

Inquiry 611. 


CONVERT 

W-2's AND 1099 s 
TO MAGNETIC MEDIA 
FOR IRS 

FROM 75fc PER RECORD 
APPROVED SERVICE BUREAU 
* * * 

Data Copy Service of Texas 

3306 W. Walnut #400, Garland, Texas 75042 

_ (214) 272-7751 _ 

Inquiry 612. 


DATABASE MGMT SYSTEMS 


SOFTWARE KIT PACKAGING 

OEM supplier to one of the world s largest computer 
companies offers quality packaging and supplies For 
your software products. From diskettes to printed 
manuals. Quality products reflecting your company's 
image is our highest priority.. Call or write. 

COMPUTER LOGICS LIMITED 

4845 Transit Road Unit K-8, Oepew, NY 14043 

(716) 633-2810 Fax (716) 633-2613 

Inquiry 613. 


IDENTITY RELATIONAL DBMS 

Full relational power without programming. 
Retrieve data in multiple tables easily. Modify table 
structures to speed queries. Import & Export data 

fast. Report writer. ID _ ENTITY makes relational 

tasks other DBMS s avoid EASY, $295 Reg. For 
limited time $99 plus UPS. 

Horizons Unlimited & Assocs. 

1786 Michael Lana, Pacific Palisades, CA 90272 

_ ( 213 ) 454-4176 __ 


DATABASE MGMT SYSTEMS 



FREE TRIAL dBASE III CL0NII 

“t on 1 Is a programmable raralional DBMS. . The menu 
mode is a fancier and more complete version of O^ases's 
aetriSterfl mode . font * 31» is a great deal for thosa who 
would he glad lo have a dBASE III PLUS cfornT 

** PC MAGAZINE 5/17/B8 ** 

Free 30 day trial full program USA only or Buy now gel free 
upgrade. Money back guarantee $69 + $Sl S/H cbkjAmox. 
CAN +$4. Otter +SW. Call or write- 

1 on 1 Computer Solutions 

26 Flnchwood Dr, Taimbirit, CT 06611 203-375-0914 

dBASE III is a Irademark at Ashton-TATE 

Inquiry 615. 

DATA/DISK CONVERSION 


QUALITY CONVERSIONS 

* Disk • scanning * Tape 

’TYPEWRITTEN $.33 per page to ASCII 
'TYPESET 6-24 point Low Rates 
(*WP Formats available) 

IMAGES 

Logcs/Line ArVGIossies 

1st Run Computer Services Inc. 

1261 Broadway. Suite M8 New Mark. NY 1M01 

(212) 779-0690 

Inquiry 616- 

Get the Expertise You Need! 

Disk/Disk * Tape/Disk • OCR 

Over 1,000 ten-mats! 3V2, 514, or S inch disks; 9 track 
mag tape; TO MB Bernoulli cartridge. Date base and 
word processor translation. Specialists in Govern- 
menl Security Data. Call far free consultation. 

Computer Conversions, Inc. 

95SD Black Mm Rd.. Sle J, San Diego, CA 92126 

(619) 693-1697 

Inquiry 617. 

DISK CONVERSIONS 

Media transfer to or from: IBM, Xerox, DEG, Wang, 
Lanier, CRT MJcom, NBI, CT. also WR WS, 
MS/WRD, DW4, MM, Samna, DEC DX, MAS 11, 
Xerox-Writer, ASCII. 

FREE TEST CONVERSION 

CONVERSION SPECIALISTS 

531 Main St., Ste. 835, El Segundo, CA 90245 

(213) 545-6551 (213) 322-6319 

Inquiry 618. 

DISK & TAPE CONVERSIONS 
AUTOMATICALLY 

SAVE TIME AND MONEY 

G»r TOM formats Irorti Mini, Micro Malnfrarnsv Word Pro- 
ccesortt, fl Tyt>esetters. 

TARE Cortverslons as tow as $23,W MB 

DISK Gonvorsions as low as $15.M per Disk 

CaJt or write TODAY tot a ccat saving quotation. 

CREATIVE DATA SERVICES 

1210 W, Lalimei Aj&, Campbell, CA 950OB 

(4DS) 666-6080 

Inquiry 619. 

DISK INTERCHANGE 
SERVICE COMPANY 

DISC specializes In transferring files between incom- 
Palible disk formats, and between disk and 94rack tape. 

■ Dedicated Word Processors 

■ Mini, Micro & Mainframe Computers 

* 9-Ttack Tape (000, 1600 and 6250 BPI) 

- MSDOS, CFVM, UNIX, DO^ PRODOS, TSX-t-, RTF-11 

2 Park Drive * Weatford. MA 01388 

(617) 692-0050 


Inquiry 60S. 


Inquiry 614. 


Inquiry 620. 
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DATA/DISK CONVERSION 


RUN HP SERIES 80 
PROGRAMS ON IBM PC 

Translator allows us&rs to ithm programs written on Hewlett 
Packard 85, 66. 67, 6915 lo IBM PC, AT. PSte, compatibles 
and run them on Microsoft's powerful QuickBASIC 4 jO. Fite 
copy utility included. HP BASIC program translation and disk 
file copy lo PC's cur specially. Call us, 

Oswego Software 312 / 554-3567 

507 North Ademg St. FAX 312^54-3575 

Oswego. Illinois 60543 TELEX B58757 


Inquiry 621, 


CONVERSION SERVICES 

Convert any 9 track magnetic tape to or from over 
1000 formate including 31 /h" SV 4 " fl" disk formats & 
word processors. Disk to disk conversions also 
available. Call tor more inla Introducing OCR Scan¬ 
ning Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. fld., Dept. #B 
Buffalo Grove, IL 60089 (312) 459-6010 

Inquiry 622. 


DEMOS/TUTORIALS 


INSTANT REPLAY III 

Build Demos, Tutorials, Prototypes. Presentations, Musk; 
Tirrpd Keyboard Macros, and Menu Systems. Includes 
Screen Makar. Kfiystrcka/Time Editor; Program Memorial; 
and Animator Rec'el Great Reviews' Simply the BEST Not 
copy protected. No royalties. GO day satisfaction money 
back guar IBM and Compatb. $149,95 U.S.Chk/Cr. Crd 
Demo Diskette $5.00 

NOSTRADAMUS, INC. 

3191 South Valley Street (ste 252) 

Sail Lake City, Utah 84109 (SOI) 437-9662 

Inquiry 623. 


DESKTOP PUBLISHING 


HIGH RESOLUTION MONITOR 

* Desktop Publishing and CAD low cost graphics subsystem 

* Workstation Resolution tor your IBM PC/XT or AT compatible 

* 1D24 x 766 paper white 14" Itot screen 

* Dn^ra torVfenlura, Page Mater. Windows. GEM affid AutoCAD 

* Can coexist wilb anoltier color graphics adaptor 

* CmJt NOW $595 including graphics board, monitor and 
software 

* VISA and MasterCard accepted 

CAT! INC 

16B4D-B Jgte&n Way, Morgan Hill, CA 95037 

HOT LINE 40s-m-CATS 


Inquiry 624, 


Desktop Publishers! 

Whoa you need the best "no-nonsense" tools for 

Screen Capture and Image Management 

Collage Display Utilities 

Dynamic Grayscatlng, (mags Browsi ng and Cataloging, and 
much* much mural Supports EGA. VGA. PS72, CGA, 
Hercules, ana MDA displays! 

Suggested Retail price, only $89^ 5 

Inner Media, Inc. to455-3216,7195 f*x 


Inquiry 625. 


DISK COMPATIBILITY 


IBM PCls USE Mac DISKS 

MfttcfcM*k*r lets you plug any Macintosh exter 
nal floppy drive- into an IBM PC. Half size card and 
software lets you copy to/from, view directory, in¬ 
itialize. or delete files on the Mac diskette. Works 
with PCs, XTs. ATs, and compatibles The easy my 
to move information! 

Si 49-00 Visa/MC/COD/Chk. 

Micro Solutions Computer Products 

132 W. Lincoln H w y ■ CteKalb. IL GPUS 8157756-3411 

Inquiry 626. 
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DISK DRIVES 


MN612B 

HARD DISKS 

110 MB 28 MS 

$699 

MN938QE 

338 MB 

16 MS 

$2399. 

MN6Q85 

71 MB 

23MS 

$545. 

MCI 355 

150 MB 

23 MS 

$1299 

MCI 335 

71 MB 

28 MS 

$545. 

ST4Q96 

80 MB 

2flMS 

$525 

ST251 

40 MB 

40MS 

$329. 

ST251-1 

40 MB 

28MS 

$379 

CPU 

INC 

{714} 870-9033 


Inquiry 627. 


PS/2 DRIVES FOR PC s AT's 

CompatiKIt/PC .. . . . $329 

CompatiKit/AT . $269 

Built-in floppy controllers—no problem. 
Supports multipie drives and formats. Lets your 
computer use IBM PS/2 1. 4M diskettes plus moret 
Call for further Information or lo place an order, 

VtSA/MaCODfCHECK. 

Micro Solutions Computer Products 

132 W Lincoln Hwy., DeKalb, I L 60116 6151756-3411 


Inquiry 628. 


DISK DUPE EQUIPMENT 


DO YOU Ft OWN DUPLICATION 

Copy 10,000 or only 10 . In as little as 15 
seconds each with famous Mountain Duplica¬ 
tion equipment at the very best prieesll See u$ 
for all of your duplication equipment needs 
from Disks to Drives to Duplicators, 

SYSTEMS SUPPORT DATA 

223 North Royal Avenue Front Royal., VA 22630 

1-SCO-231-4355 


Inquiry 629, 


DISK DUPLICATION 


SOFTWARE PRODUCTION 

• Disk duplication 

e Warehousing 

■ All formats 

• Drop shipping 

• EVERLOCK copy 

* FulMImenl 

protection 

* 48-hour delivery 

* Label/sleeve printing 

• Consultaiton & 

* Full packaging 

guidance 

services Star . B y te( | nc . 

713 W. Main SL, LanSdale, PA 1344$ 

21S-36&-12M 

S59-24S-1515 


Inquiry 630. 


DUPLICATION IS THE SINCEJtEST FORM OF FLATTERY 

Let us Flatter youll! See us for all disk 
duplication needs, 10 disks to 100,000 and 
more All formats—All systems. Best 
prices—Our own in-house printing of 
documentation—label s-sl eeves, 

SYSTEMS SUPPORT DATA 

223 North Royal Avenue, Front Royal, VA 22630 

_ 1-800-231-4355 _ 

Inquiry 631. 


DISKETTES 


CHEAP DISKS!!! 

Although this headline may not convey 
quality.our 3Vz w floppy disks do) 

100% Certified 
720k only 98 C 
1.44 MEG only $2,60 

SYSTEMS SUPPORT DATA 

223 North Royal Avenue, From Royal, VA 22630 

_ 1 - 800 - 231-4355 _ 

Inquiry 632, 


DUPLICATION SERVICES 


SOFTWARE DUPLICATION 

■ One Stop Shopping * Technteal Support 
• Custom Packaging * Drop Shipping 

■ Copy Protection ■ Fast Turnaround 

* Competitive Pricing 

SATISFACTION GUARANTEED 

800-222-0490 NJ 201-462-7628 

MEGASoft 

PC Best 710. FfMfliold, NJ 07728 Sm our ad* on page 440 


Inquiry 633. 


ELECTRONIC PROJECTS 


BUILD TALKING ROBOT! 

— Guild B.E.R.T © The Sasic Educational Robot Trainer 

— Featured in BYTE April & May ; 07 

— Even a child can program Ibis Talking Robot, bulk 
Jrom off-lha-ahotf components 

— Minimum Kit 550.00 US 

— Compile Kit Si 60.00 U.S. 

— +td% Sth VISA welcomed 

— For further tnfarmHlion write to: 

GoCo Dist. 

Suite 60ft 1145 Haivwod Si.. Vancou^r, BjC. Canada V6E 3VT 

VISA order* only: 6tH-6Bt-0595 

Inquiry 634. 


ENTERTAINMENT 


★ + CHESS SPECTACULAR! ★ * 

At I tort & chess program designed tor tbs now graphic* stan¬ 
dard. High resolution animation brings your EGA to liter 
Solves mate in 7 Hope opening book. Sevefresiart your 
games. Animated teaching mode. Salad level Take 
bsoMChanga sides On screen clock- MUCH MORE] EGA 
Chess $63.95 255k EQAAA3A 525* dink. W&VMG 

CUBE Microsystems 

PO. Box 26064, Overland Part. KS 66229 

_ ( 913 ) 649-6747 _ 

Inquiry 635. 


HOOKED ON BLACKJACK? 

BlaCKJacfc Plvpia— imp raw pxjr play will) an inaKpen&ivB- txfl pood 
flBG) Blackjack program. Plerjra ALL Cawno gsmaa and options 
Blackjack V1XXHndud«: * on-line basic ItrabftQltr! * Sitepto Cite 
counts. For you- card-counlars ihare is a Pro-Player Upgrade laature 
that shows YOUR card count* and YOuR straiegies Machine re- 
quinnartta. ■ IBM/PC comparlHdl* 1256K| - PC-DOS V2.0 or filler. 
« BLACKJACK program EECoo Pro-Player Upgmtte add *12-50 
(Specify diskette aiioj Money back guaranies 30 days — dUPW 4 
■iwisfcs lijr delUrmy. Mall chock or money enter lo: {FL res. add 

IBG SOFTWARE 

R a & 0 * 27-C354, Dept. &. Boca Raton , FL 334Z7 6354 


inquiry 636. 


NEMESIS™ Go Master™ 

Go is a popular Oriental game of intellectual com¬ 
plexity and elegance, NEMESIS, recognized 
kvorldwlde as the best Go program. Is an Ideal 
playmate and tutor. Rournelle's game of the month 
twee. M lf you are Interested In Go, bny this pro¬ 
gram." BYTE 7/87 

Toyogo, Inc. 

79 Bedlord St., Sts. 34Y, Lexington. MA 02*73 

_ (617) 561-0483 _ 

Inquiry 637. 


80 programs for IBM PC 

Games, quizzes, trivia, utilities, antiviral, pro¬ 
gramming techniques, how to use DOS and 
BIOS. All in super fast assembly language. In¬ 
cludes source code and software license. 
DISK1-360K $5 720K $6 8ook-$lB 

Zipfast electronics 

Box 12238, Lexington, KY 40581-2235 


Inquiry 638, 
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FLOW CHARTS 


FLOW CHARTING 11+ HELPS YOU! 

Precise flowcharting is fast and simple with Flow Charting 
II ♦. Draw, edit and print perfect charts: bold and normal loots. 
26 shapes — 95 sizes; fast entry of arrows, bypasses & con¬ 
nectors; Fast Insert Line; shrink screen displays 200-column 
chart; 40 column edit screen for detail work, much morel 

PATTON & PATTON 

81 Great Oaks Blvd.. San Jose. GA 95119 

1-800-525-0082 (Outside CA) 
408-629-5376 (CA/Int’l) 


Inquiry 639. 


STRUCTURED FLOW CHART 

NSChan creates Nassi-Shneiderman (structured) 
flowcharts from a simple PDL. Keywords define 
structures & text strings appear in the chart. Easy 
to create, even easier to revise! Automatic chart siz¬ 
ing, text centering. Translators from many 
languages available. For Mac and IBM PC. 

SILTRONIX, INC. 

PCX Box 82544, San Diego. CA 92138 

_ 1-800-637-4888 _ 

Inquiry 640. 


HARDWARE 


CHIP CHECKER 

• 74/54 TTL + CMOS • 8000 Nat. + Signetics 

• 14/4000 CMOS • 9000 TTL 

• 14-24 Pin Chips • .3* ♦ 6" 1C widths 
Tests/Identifies over 650 digital chips with ANY type 

of output in seconds. Also tests popular RAM chips. IBM 
compatible version $259. C128 4 C64 version $159. 

DUNE SYSTEMS 

2603 Wills Or. St. Joseph. Ml 49085 

_ (616) 983-2352 _ 

Inquiry 641. 


INDUSTRIAL STRENGTH SINGLE BOARD COMPUTER 

Has optimum features for monitor 4 control applica¬ 
tions: 16 Chan A/D • 4 RS232/422 Ports • 48 Prog I/O 
Lines • 8 Opto INs • 8 HiDrive OUTs • 4 Timers • 
Watchdog • 104K Memory • 5.25 x &0 Options: Resi¬ 
dent FORTH OS with Target Compiler, Editor. Assem¬ 
bler, 4 Auto Load/Start; 5 MHz 8085 • 4 Chan D/A • 
Battery Backed Clock/RAM • Networking • PC Support. 
E-PAC 1000 4 $249.00 E-PAC 2000 4 $449.00 

EMAC INC. 

PO. Box 2042. Carbondale IL 62902 (618) 529-4525 


Inquiry 642. 


FREE CATALOG 

Protect your computer power from black-outs, brown¬ 
outs, audio/video hash and surges! Complete line of low 
cost Emergency Power Supply units, Line Conditioners 
and Surge Suppressors prevent damage and loss of 
valuable data. Prevent errors, malfunctions and false 
printouts! Send for money saving catalog today. 

INDUS-TOOL 

730 W Lake St, Chicago IL 60606 

_ Phone 312-648-2191 _ 

Inquiry 643. 


PC CARDS/KITS 

• 8 bit A/D card, 0-5V.$79 

• 8 bit D/A card. 0-25V. $79 

• Relay driver card, 8 outputs (3A).$149 

• Digital I/O (8 TTL Input/output).S79 

• JB XT computer kit w/monitor.$499 


• FREE CATALOG—parts, kits, computers 

JB COMPU-TRONIX 

3816 N. Wadsworth Blvd., Wheat Ridge, CO 80033 

(303) 425-9586 

Inquiry 644. 


HARDWARE 



TRAPPED BY YOUR ROM BIOS? 

Update your PC/XT, 286 or 386 machines with the 
latest ROM BIOS from AWARD Software. Supports 
Enhanced Keyboards, VGA Graphics, Fast Pro¬ 
cessor Speeds. 35" Floppies, Networking, etc. 
Authorized Award Distributor 

Call 1-800-423-3400 

KOMPUTERWERK, INC. 

851 Parkview Blvd., Pittsburgh, PA 15215 

Inquiry 645. 

BUY ★ SELL ★ TRADE 

Apple • Service Parts 
• Accessories • Systems • 

RRE-OWN ED Electronics, Inc. 

30 Clematis Avenue, Waltham, MA 02154 
800-274-5343 FAX 617-891-3556 

Service Centers and Dealers welcome 

Inquiry 646. 

MEET with HERMIS™ SCI 

A PC Digital Voice Recording/Reproductton System Adapts* 

a.) PC Heif Card Size f.) Bell 212A Model l/F 

b ) LSI Voice Processor g ) Full Software Control 

c ) 256k Memory h ) Demo software written in C’ 

d.) Record « BK, 11K, 16K or 32Kt.ps 

a) Mlc, Headphone and Speaker Included 

All features under f60000 ♦ s&h VISAMIC 

Sensory Communications Inc. 

800 Fawn Valley Dr., Allen. TX 75002 

(214) 727-9385 

Inquiry 647. 

68000 / 68020 l 68881 

COMPLETE DEVELOPMENT SYSTEM 

for the 68000, 66020 and 68881 chips—Includes the 
chips, power supply, serial interface with software, 
68000/68020 cross assembler (hosted on a PC), docu¬ 
mentation, schematic. Operating System, cables. 
Special Price—$1100.00 

Phone URDA, Inc. 
1-800-338-0517 

Inquiry 648. 

HARDWARE/COPROCESSOR 


SC/FOX”PARALLEL COPROCESSOR 

PC/XT7A77386 plug-in board with Forth software. 10 
MIPS operation, up to 50 MIPS burst. 64K to 1M 
byte memory. Uses Harris RTX 2000' RISC 
realtime CPU with 1-cycle multiply, l-cycle 
14-priority interrupts, two 256-word stacks, three 
16-bit timer/counters, 16-bit l/o bus. Ideal for real¬ 
time control, signal and Image processing and 
multiple board operation. From $1,995. 

SILICON COMPOSERS, INC. (415) 322-8763 

210 California Ave., Suite K, Palo Alto. CA 94306 

Inquiry 649. 

IMAGE PROCESSING 


ZIP Image Processing 

ZIP brings video image processing to the PC. Control 
ImageWise video digitizer, use 1 or 2 serial ports to cap- 
lure/display images from any video source. Outstanding 
image display on EGA/EEGA/VGA in cokx and 64 gray levels 
Call (314) 962-7833 for VISA/MC, or send check 
$79 + $2 s/h MO add 5£%. 

Hogware Company 

470 Belleview. St Louis, MO 63119 
(314) 962-7833 


Inquiry 650. 


INVENTORY MANAGEMENT 


STOCK-MASTER 4.0 

Commercial grade Inventory manegement 
software at micro price*. 

• Supports all 12 • Stock Status Reporting 

transaction types • Activity History Analysis 

• Trend Analysis • Bill ol Materials 

• Quality Control • Purchase Order Writing 

• Multiple Locations • Order Entry 

• Purchase Order Tracking • Material Requirements 

• Open Order Reporting • On Line Inquiry 

• Serial/Lot * Tracking 

Applied Micro Business Systems, Inc. 

177-F Rlvereido Avo, Nuwport Bauch, CA 92663 714-759-0582 

Inquiry 651. 


LANS 


Are you about to spend thousands of dollars for 

Novell or 3-COM? 

The invisible Network does the same thing, but costs only 
$249 per machine Tue NETBIOS-compatWe Local Area Net¬ 
work with high-speed 18 Mbps interface cards, cables, and 
all networking software Works great with Muftl-user dBASE, 
Clipper, Quicksilver, FoxBASE+, and all other Ale-sharing and 
multi-user software. 

Database Specialties (415) 652-3630 

P.O. Box 2975, Oakland, CA 94618 


LAPTOP COMPUTERS 


LAPTOP SPECIALS 

Toshiba • Zenith • NEC • DATA/UE • SHARP • 
NEW! Hard drives available for Tandy 1400 LT & 
Toshiba 11004 • AFFORDABLE 5V4 W or 3'/2* 
DRIVE UNITS for LAPTOPS & DESKTOPS • 
DICONIX PRINTERS • 768 card for T1000 • 2400 
BAUD MODEMS tor Laptops • Fast reliable and 
friendly service. For Lew Pricing call 

COMPUTER OPTIONS UNLIMITED 

201-469-7878 (7 Days. 9 am-10 pm Eastern time) 

Inquiry 652. 


2 PC and 2pcUte 

2 PC: Connects any two PC's for file transfer and communication. 
Features * 115.200 baud transfer rate ‘ directory trees * chat mode 
* file tagging/viewingAjetetion * print facility * universal cable * free 
cable wiring diagram (so you can “roll your own" cablet) * 3W 
& 5 Vi" disks. Complete • $55 (Us!: $80), without cable • $45. 
2PC Lite: less Expens/ve, Works Great! Complete • $40 (Uet: $50), 
without cable - $30. Beth programs have 43-iine mode 
Cables sold separately: ser/par. kbd. mon, & others 
Thompson Computing, 587F N.Wrrtu Park Road, 
Suite 306, Newbury Park, CA 91320, (805) 498-7653 
VISA/MC add 4%. 


Inquiry 653. 


L A P - L I N K 

The ultimate solution tor linking laptop oomputer with any IBM 
compatible desktop PC 115 200 baud transfer rate—taster than 
any other product available No installation necessary, easy to 
use split screen design. Includes incredible “universal cable" 
that connects any two computers. Transfer entire disks taster 
than a DOS copy command! Only $129.95 including universal 
cable and both 3’V and 5Vi" disks. “Bridge” owners can trade 
in tor only $89.95 wto cable. 

Traveling Software, Inc. 

18702 North Creek Parkway, Bothell WA 98011 

1 - 800 - 343-8080 ( 206 ) 483-8088 

Inquiry 654. 


LEGAL 


LEGAL DOCUMENT MAKER 

All pleadings and documents. 

Any word processor software. 
Free Brochure. 

New! Supra II™. 

TSC - The Software Company 

PO. Box 872687, Wasilla, AK 99687 

_ (907) 373-6550 _ 

Inquiry 655. 
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MAGAZINES ON DISK 


COMBINATION SAMPLER 

3 PC PRODUCTS - 4 DISKS - $29 

* — software lor Ibe whole ramify! Programs for 

education, recreation* home end business. Stitsks) 

* PC GAMES - just lor the Pun of in Every issue tested with recrea¬ 
tional wriware tor an ages. $9,95. 

- PC G)$K QUARTER!. Y — every issue a Special *Wonl Tulortefe 
and Inieract™* books-on-dWt. $ib.bs. 

SAMPLER: cna Of each (4 dl$te) dr% |2B-uve ever |15. 

CALL TOLL-FREE: VIS AlMCl AmEx: 800- 551 -6383 

■*L 3210 

f. B. Mlflaaaltf 4B5 gdwardfi K r,3D&, Shreveport LA 7 '■ 1 pi 

Inquiry 656. 


MARKETING 


FREE BROCHURE & CATALOG 

II you have a computer product thal you're 
marketing, . or thinking about marketing, we 
can help. We’ll help you get free publicity from 
computer magazine editors, user groups and com¬ 
puter stores. Send for a free brochure today. 

DP Directory, Inc. 

525 GQDdals Hill Road, Ste. 410, Gtetan&ury, CT 06033 

(203) 650-1065 

Inquiry 657. 


MEMORY CHIPS 


MEMORY CHIPS 


412SMH24D. 

Can 

51000(1 Meg). 

can 

4104-15. 

Cili 

51288 tor Compaq 306 Call 

416A12 

dll 

B087-3-Z 

Call 

41128 Piggy Back for AT 

Call 

00287-04*10. . 

Call 

41464*12 (WKk4). . 

Call 

B0387 . 

Call 

414280 (25EK*4) 

Call 

NEO-W-209. 

.. Can 

2704,27120,27250,27513 

Call 

Mouse. 

Can 

Prices subject to change 


ESSKAY 


718-353-3353 


Inquiry 658. 


MONITOR INTERFACE 


DRIVE MULTIPLE MONITORS 

with one PC using our VOPEX video port ex¬ 
panders, Featuring no loss of resolution or color, 
presentations are more dramatic. We have a 
VOPEX lor PC, PS/2, MAG IIA workstations. Units 
are available from 2 to ID oulpul ports. 

NETWORK TECHNOLOGIES INC* 

000-RGB-TECH or 210-543-1040 MCWISAfAM EX 

13145 Elizabeth St.. Aurora, OK 44202 

Inquiry 659. 


PROGRAMMERS TOOLS 


C or T Pascal Code Instantly 

Complete database in just minutes. Draw & Paint 
your screen, show what fields to use for indexes— 
Thai's it—running source code in 6 seconds. 
Automatic context sensitive help, programmer 
docs on each program. $3B9fTPascal ver. or 
$499/1C or MS-C ver. 

Call ASCII (800) 227-7081 


Inquiry 660. 


TLIB ,M 4.0 Version Control 

The best gets better! They loved TUB 3.0: packed wtfh 
features .[does deltas] amazingly fast ex- 
CGtf&tf PC Tech. Journal Sepl 87. das my highest 
recommendation*'—B. Richardson, Computer Shop¬ 
per Aug 67. Now TUB 4.0 has: branching, more 
keywords, wildcards 0 tile lists, revision merge. LAN 
and WORM drive support, more. MS/PC-DGS 2,x & 3,x 
509.05 + S3 gfch, VIsa/MC, 

BURTON SYSTEMS SOFTWARE 

PO Box 4156. Cary, NC 27513 (91B) 656-0475 

Inquiry 661. 
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PROGRAMMERS TOOLS 


FORTRAN NAMEUST EMULATOR 

NAMUST" subroutine library provides Fortran programmers 
with art emulaiwn o! NAMELIST and associated read and 
write routines. Supports Fortran 77 data types, 31 character 
names, control of output line lengtii, fab slops, paging, plus 
lealures not found in compilers with NAMELIST statements. 
Ftopular Fortran 77 tempter*. Uterslune available. Price $150 

Data Ready 

4647 T Highway 200 E — Suite 150, Birmingham, AL 35242 

(205) 991-6381 

Inquiry 662. 

DEVELOPMENT 

TOOLS 

Professional Programmers Extender Standard 
Mac Interface, lists, printing, graphics, tiling. Ex¬ 
tender Graph Pac: Quality color graphs. Line, bar, 
semi-log, custom liable symbols. 

INVENTION Software 
(313) 996-8108 

Inquiry 663. 

TURBO PLUS $99.95 

Programming tools for Tiirtw Pascal 4.P Screen Painter, 
Code Generator, I/O Fields, Dynamic Menus, 
Programming Unit Libraries, Sample Programs, 
sat? Page Illustrated Manual. so Day Benefaction 
Guarantee? Brochures 4 Oemo Diskettes si raft. 

Highly Favorable Reviews! IBM & Compatibles. 

Nostradamus Inc. 

3151 Soum valley St, (Suits 252} Salt take City, UT S4IQ9 

(SOI) 487-9662 

Inquiry 664. 

Get INSIDE! 

INSlDEI la a powarful software performance analysis 
tool tor popular PC compilers. INSIDE! measures ihe 
execution time of every function or procedure with 
microsecond accuracy or compute? how oltem each 
source line is executed. Simply compile your applica¬ 
tion end INSIDE! does lira real. 175 

Paradigm Systems Inc. 

RO. Box 152. Milford, MA 01757 

(800) 537-5043 In MA: (508) 478-0499 

Inquiry 665. 

Modula-2 

Gr&phix brings the widely used MetaWintew professional 
graphics library to users ol JPI TopSpaw), Logitech, and oihsK 
M2 compilers. Supports muftipte fonts, image scaling, mouse 
tracking. many printers, and over 30 display adapters Call 
tor Tree dame. Only 8149 ($189 wilh source). Includes 
MetaWIndow package. From tha creators ot Repertoire {$89), 
Mel Mod ($69), Dynarralrix ($B&), EmsStorago ($49). etc. , 
MC/VISA/AMEX/COD 

QHII 4&3S SE 60th, Portland, OR 97206 

" IVI1 (503) 777-8344; TLX: 850-2891013 

Inquiry 666. 

FREE BUYER'S GUIDE 

Programmer's Con natlton Is an Independenl dealer repre¬ 
senting more than 300 rnanulectoroTO wilh over BOd software 
products tor IBM personal computers and compalibles. Wb 
have serviced the protesstortai programmer sines 1984 by 
offering! sound advice and low prices. Cal! or write today to 
receive your FREE comprehensive Buyer's Guide 

Programmer^ Connection US 800-336-1166 

7249 Whipple Ave. NW Canada OQO-225-1166 

North Canton. OH 44720 International 210-494-3701 


Inquiry 667. 


PROGRAMMERS TOOLS 


DISASSEMBLERS 

MPU OBJECT CODE on your PC 

Relocatable, symbolic disassemblers are new available 
for the Motorola, Intel* RCA* If, RocfcweK, & Zilog micros! 
Automatic label generation, assembly capability and 
much more Call and ask tor what you need. 

HELMS™ 

RO. Box 6719, San Jose, CA 95150 
{408] 356-1210 

TWX 910-379-0014 (800) 448-4880 

Inquiry 668 

PUBLIC DOMAIN 


OUTSTANDING IBM SOFTWARE 

ONLY 32,75/DISK OR LESS 

Our coded ion conjoins ihe latest versions of the Best 
Shareware and Public Domain Programs. Most are menu 
driven with toil documentation. 3.50 " format Is also aval laKe 
Orders shipped First Class Within 24 hours and Satisfaction 

Is guaranteed. Wtote tor tree printed catalogue or send a 25c 
stamp for a disk catalogue. 

A.C.L. (916) 973-1850 

1021 Fulton A™.. Suite #SS-B. Sacramento, CA 9&B25 

Inquiry 669. 

$3.00 SOFTWARE FOR IBM PC 

Hundred* to choose horn, word processors, 
databases* spreadsheet, games, lotto, com¬ 
munications, business, musto* blble, art* education* 
language and useful utilities fw making your com¬ 
puter easier to learn* Most programs have 
documentation on the disk. 

WRITE FOR YOUR FREE CATALOG TODAY! 

BEST BITS & BYTES 

PQ Bo*. 8245, Depi B. Van Nuya, CA 91409 

t« CA: (019) 701-9978 600-245-BYTE 

Inquiry 670. 

FREE SOFTWARE 

BEST OF PUBLIC DOMAIN 
£ SHAREWARE. 

Carefully selected and 
edited programs for l*B*M* 

Send S.A.S.E. for free catalog. 
C.C.S., Inc. Oepl* B 1 

RO- Box 312. Lafayette Hill, PA 19444 

Inquiry 671. 

FREE CATALOG 
PUBLIC DOMAtN/SHAREWARE 

* 400 IBM PC 4 compatlttfos disks * 

200 Amiga disks ■ 125 Alari ST bisks 

PC disks as low as $1.25 each- Amiga 5 91 as low as (100 
each! Rent or buy. Free shipping! Cal! toll tree, writs at cir¬ 
cle reader service tor FREE BtG CATALOG with lull descrip¬ 
tions Please specify computer— 48 hr* turnaround! 

Computer Solutions 

RO Box 354— Dap!. B, Mason, Michigan 40554 
1-8D0-B74-B37B (M-F 10-6 EST) 1-517-828-2943 

Inquiry 672. 

RENT SOFTWARE $1/DISK 

Rent Public Domain and User Supported Software 
for $1 per diskfoIF or we’ll copy. !BM (m* also), 
Apple, C-64, Sanyo 550 and Mac. Sampler $3. 
ViSA/MC, 24 hr. tnfo/ordsr line. (619) 941-3244 or 
send #10 SASE {specify computer) Money Back 
Guarantee! 

FutureSystems 

Box 3040 £T) t Vista, CA 92083 

Office; 10-6 PST Mon^Sat. (619) 941-9761 


Inquiry 673* 
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PUBLIC DOMAIN 



FREE SOFTWARE 

Buy or Rent $1/disk 

World’s largest Free Software Library of IBM PC & 
Compatibles and Macintosh. Over 3000 programs for 
Religion, Utilities, Business, Com., Word Processor, 
Education, and Games on 5.4* and 3.5* format. Best 
quality, Lowest rate, and Fastest service. For fast free 
catalogue write to: 

SOFTSHOPPE 

P O Box 15022, Ann Arbor. Ml 48106 

(313) 763-6721 

Inquiry 674. 

FREE SOFTWARE 

We send you 15-20 new IBM programs a month on 

5 disks—FREE! You pay only $5. shipping/handling. 
Annual membership reg. $29.95. Join today for only 
$9.95 and we'll send you over 30 programs on 10 disks 
as a bonus—FREE! No gimmicks—no catches! 

toll free 800 669-2669 ext 348 

SOFTWARE of the MONTH CLUB 

we take vtse/mastercard/amex 

Inquiry 675. 

SCANNING SERVICE 


Signature Scanning Service 

If you have a HP LaserJet Plus, Series II or compati¬ 
ble, have your signature made into a graphic macro. 
Save time! Save yourself from wnter's cramp! Let your 
LaserJet sign those letters for you! Includes instruc¬ 
tions for most popular word processors. One signature 
only $50. Three or more, only $40 each Logos and let¬ 
terheads also available from $125. Send for free 
samples 1 

Orbit Enterprises, Inc. 

P.O. Box 2875-BY, Glen Ellyn. IL 60137 
( 312 ) 469-3405 

Inquiry 676. 

SECURITY 


TOTAL PRIVACY $49 

Powerful data protection for PC/AT—documents, 
databases, spreadsheets—any data. The Diary's DES 
and Ultra Fast encryption keep the curious out. Menu 
and command line modes. Comprehensive Help. Clear 
manual starts you quickly. $49 Introductory price. $10 
Demo. VISA/MC/COD. 90 day money back guarantee. 

DIARY 1-800-87-DIARY 

Toll Free Information 24 Hours a Day 

Or write, P.O. Box 70443, Bellevue, WA 9B007 

Inquiry 677. 

BIT-LOCK 4 SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multilayered security. Rapid decryption 
algorithms. Reliable/smaJI port transparent security 
device. PARALLEL or SERIAL port. Countdown 
and timeout options also available. KEY-LOK’" 
security at about 1/2 BIT-LOCK cost. 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle, Littleton. CO 80122 

(303) 922-6410 

Inquiry 678 


COPY PROTECTION 

T he world’s !eadir»g software manufacturers depend 
on Softguard copy protection systems. Your FREE 
DISKETTE introduces you to Superlock'*—invisible copy 
protection for IBM-PC (and compatibles) and Macintosh. 

• Hard disk support • No source code changes 

• Customized versions • LAN support 
• New upgrades available 
(408) 773-9680 

SOFTGUARD SYSTEMS, INC. 

710 takeway, Suns 200. Sunnyvale, CA 94086 
_ FAX (408) 773-1405 _ 


SOFTWARE/ACCOUNTING 


BILLING + PAYROLL = $199 

ABP combines timekeeping, billing, and payroll 
function into one simple, easy to use software 
package. The user simply needs to enter timesheet 
information. Invoices and/or checks are then 
automatically available for printing directly off our 
system. 

ASHLEY SOFTWARE 

5010 North Bridges Drive, Alpharetta. GA 30201 

_ (404) 475-2930 _ 

Inquiry 680. 


dBASE BUSINESS TOOLS 

* General Ledger * Purch Ord/lnvntory 

* Accounts Recvbl. * Accounts Payable 

* Order Entry * Job Costing 

* Sales Analysis * Job Estimating 

$99 EA. + s&h w/dBASE 2. 3 or 3+ SOURCE CODE 

dATAMAR SYSTEMS ~ Cr. Crd/Chk/COD 

4676-B Santa Monica Ave. 

San Diego, CA 92107 (619) 223-3344 

Inquiry 681. 


SOFTWARE/BASIC 


FREE CATALOG 
QUICK BASIC TOOLS 

Why shop around for hard-to-find BASIC tools and 
utilities? Our FREE Catalog includes: FINALLY! 
Family of Products. Data Base. Graphics & Win¬ 
dow Libraries, Screen Generators, and Utilities. 

Call 1-800-423-3400 

KOMPUTERWERK, INC. 

851 Parkview Blvd., Pittsburgh, PA 15215 


Inquiry 682. 


SOFTWARE/BASIC TOOLS 


QuIckWindows 

As seen in the Microsoft Value-Pack Catalog! 

Create windows, pop-up and pull-down menus, date-entry 
screens, and multiple-input dialog boxes quickly and easily. 
Full support of Microsoft mouse. Join the many Fortune 500 
companies using QuickWindows and order your copy today. 
QuickWindows $79 Advanced $139. For Microsoft 
QuickBASIC or BASCOM. See pg.78. BYTE. March '8& 

Software Interphase, Inc. 

5 Bradley St.. Suite 106 • Providence. Rl 02906 

(401) 274-5465 Celt now tor Free Demo Disk 

Inquiry 683. 


SOFTWARE/BUSINESS 


DATA ENTRY SYSTEM 

Heacfe-down data entry with two-pass venfica&on for the 
PC/XT/AT - PS/2 & compatibles. Loaded with features 
ike Auto dup & skip verify bypass, range checks, & 
table lookups. Fully menu driven only $395. 
Call for free 30 day trial period 

COMPUTER KEYES 

21929 Makah Rd. Woodway, WA 98020 

( 206 ) 776-6443 1 - 800 - 356-0203 


TSA88-TRANSPORTATION 

A general-purpose system for solving transportation, 
assignment and transhipment problems. Solves 
transportation problems with up to 510 origins and/or 
destinations by applying the Transportation Simplex 
Algorithm. Menu-driven with features similar to LP88 
Requires 192K, $149 with 8087 support userls guide 
VISA/MC. 

EASTERN SOFTWARE PRODUCTS, INC. 

P.O. Box 15328. Alexandria. VCA 22309 

_ (703) 360-7600 _ 


SOFTWARE/BUSINESS 



dFELLER Inventory 

Business inventory programs written in mooifiable dBASE 

source code. 

dFELLER Inventory $150.00 

Requires dBASE II or III, PC-DOS/CPM 
dFELLER Plus $200.00 
with History and Purchase Orders 

Requires dBASE III or dBASE III Plus (For Stockrooms) 

Feller Associates 

550 CR PPA, Route 3, Ishpeming, Ml 49849 

(906) 486-6024 

Inquiry 685. 

FINANCE MANAGER II 

Easy to learn, fully integrated, menu-driven book¬ 
keeping system for small business and personal 
use. IBM PC, XT, AT, PS/2 or compatible. TVy before 
you buy! General Ledger evaluation copy for only 
$10! 

CALL TODAY! (719) 528-8989 

HOOPER INTERNATIONAL: PO Box 62219, 
Colorado Springs. Colorado 80962 

Inquiry 686. 

1-2-3® + ©RISK = Risk Analysis 

Manage risk with ©RISK 1-2-3 Add-lnl An ©RISK 
simulation automatically reflects thousands of 
“what-if" scenarios. ■ View full range of possible 
outcomes ■ Monte Carlo simulation ■ Graphs in 
.PIC format ■ 30 new probability distribution 
©functions Now required for all Harvard MBAs 
FREE DEMO 

Palisade Corporation 

2189 Elmira Road. NewfieW, NY 14867 

(607) 564-9993 

Inquiry 687. 

“HANDWRITING” BY COMPUTER 

Now Trash-proof your mailings! 

Unique new program "writes” letters and addresses 
envelopes in script. Many handwriting styles available in¬ 
cluding ordinary, calligraphy and even Thomas Jefferson' For 
IBM PC/XT/AT. compatibles and 24-pin dot matrix or HP laser 
printers. 

Introductory Christmas card Special $89 

PC SOFTWARE SERVICES, INC. 

16405 Bridge End Rd., Suite 102, Miami Lakes, FL 33014 

(305) 362-9277 

Inquiry 688. 

SOFTWARE/CHURCH 


PowerChurch Plus® 

Fast, friendly, reliable church administration 
system. Full fund accounting, mailing lists, 
membership, contributions, attendance, word 
processing, accts. payable, payroll, multi-user 
support, and much more - all for $695 com¬ 
plete. FREE demo version. 

FI SOFTWARE 

PO. Box 3096, Beverly Hills, CA 90212 

(213) 854-0865 

Inquiry 689. 


ROMAR CHURCH SYSTEMS™ 

Mombership-61 Holds plus alternate addresses; labels, letters, 
reports any field(s) Offering-256 funds; optional pledge, 
statements; post to 255x/yr. Finance-gen. ledger w/budget; up 
to 500 subtotals & 99 depts. month & YTD reports anytame tor 
any month Attendance—8 service times, 250 events per ser¬ 
vice; 60 consecutive weeks Available tor (loppy. 3'ri & hard 
disk Ad too short! Write tor free 48-page guide 

Romar Church Systems, Attn: BJB 

RO. Box 4211, Elkhart, IN 46514 

_ (219) 262-2188 _ 


Inquiry 679. 


Inquiry 684. 


Inquiry 690. 
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The Buyer’s Mart 


SOFTWARE/EDUCATION 


SOFTWARE/ENGINEERING 


SOFTWARE/FINANCIAL 




FOREIGN LANGUAGES 

Set 1: Span iah-Engiis hfEngtish-S pan ish $49.95 (USA) 
Set 2: SwadisIvEngliah/Engllsh-Swedlsh $ 49.94 (USA) 
Each set has: Translation dictionaries (20,000 words) 

To look up words Instantly, find synonyms, eddWetete 
words, and translate text tiles. Set teaching: fill-in, multi- 
pFe choice testing, errors recorded in dictionary, menu 
driven, a great learning aid. IBM camp. 128K, DOS 2 j 0, 
each set Includes 3 DSDD disks. 

WORLDWIDE-WORDS SOFTWARE 

1260 Acropolis Dr, Lafayette, CO 8W2& (303) 6S0-£416 


SOURCE CODE SOFTWARE 

Mechanical, Civil, Electrical, Aerospace Engineering 

All programs supplied with squrcecode In BASIC, C w FOR¬ 
TRAN. Written by professionals and educators fawn leading 
Industries and universities. Educational discounts available. 
Send for Free catalog. 

Kern International, Inc. 

100 Weymouth St., Dept. Bl, Rockland, MA 02370 

(617) 871-4982 


"THE FINANCIAL PLANNER” SOFTWARE 

SAVE 40% Ratal $9&95 -OUR PRICE $5995 f + £.Q0 SIH) 

PA resderts gckj ft. IvNanu Ori^n program wterirrfcjd Manual 

•Balance Chackbock "Law Amortization Scheduia 

"Prepare Budgets Manage inuesimgms 

•Prepare Finanoal Staemarils, "Plan Savings & more 

Specify Apple tic, Ms lice, IBM PC or Oompatibls 
CK8FMC/VISA SHIPPED UPS 

SOFTECH INDUSTRIES,, INC 717-584-5191 

RD 1, ax 117A. ttepl BS01, HughaariHa, PA 17737 

Inquiry 691 

Inquiry 697. 

Inquiry 70a 

SOFTWARE/ENGINEERING 


SOFTWARE/FORECAST 




PRACTICAL ENGINEERING TOOLS 
Hobbyists—* Students^ Engineers 

CIRCUIT OESICH—CompDes. menu selections from 
basic electricity through circuit designs. 

MATHEMATICS _ GompMalh, menu selections Tram 

general malh through statistics. 

ANALYSIS _ CompView. Fourier Analysis of waveforms 

and tillers. PCMSDOS, $49 each VIS/VMC 

BSOFT SOFTWARE (614) 491-0832 

444 Colton Bd.. Columbus. OH 43207 


TRICALC 

Three Engineering CaJculaiofs in ore MS-DOS software 
IncSijdBS: t) Full (unction Scientific calculator. 2) STAT 
Calculator wrlh link ic Lotus. Generate custom reports 3) 512 
asp Programmable Calculator, 128 variables. Prim Ihe pro¬ 
gram and answers Auto input error checking end contain sen- 1 
silive help $49.95. 

14 day money^back guarantee it not delighted 

MCAE Technologies, Inc. 

3474 Nova Scotia Ava. f San Jose, CA 95124 

(408) 371-6095 


FORECAST PRO 

An excellent forecasting package that uses artificial In- 
tefligBnc 9 to help both the beginner and Ihs experienced 
forecaster achieve top-notch results. Time series 
analysis techniques include exponential smoothing, 
Box-Jenkins, & dynamic regression. 

CALL NOW FOR A FREE DEMO DISK! 
Business Forecast Systems, Inc. 

68 Leonard Street, Belmont, MA 02178 

(617} 404-5050 TELEX ff710-3201362 

Inquiry 692, 

Inquiry 696. 

Inquiry 704. 



SOFTWARE/GEOLOGICAL 




Affordable Engineering Software 

FREE APPLICATION GUIDE & CATALOG 
Circuit Analysis * Root Locus ■ Thermal Analysis * Rot¬ 
ter Drivers * Engineering Graphics * Signal Processing 
■ Adiva/Passive Filler Design * Transfer Function/FFT 
Analysis ■ Logic Simulation * Miercsfap Design * 
PQMSDOS - Macintosh * VlSWMC 

8V Engineering * Professional Software 
3023 Chicago Ave., Suite B-13, Riverside, CA 92507 
(714) 781-0252 


SIMULATION WITH GPSSfPC ™ 

GPS&fPC' is an IBM personal computer implementa¬ 
tion of the popular mainframe simulation language 
GPSS- Graphics, animation and an extremely interac¬ 
tive environment allow a totally new view of your Simula' 
lions. Simulate complex real-world systems with the 
most interactive and visual yet economical simulation 
software. 

MINUTE MAN Software 

P.O. Bax 171/Y, Stow. Massachusedta US A 

($0$) 897-5662 ext. 540 (800) 223-1430 ext. 540 


GEOLOGICAL CATALOG 

Geological software for log plotting, griddlngfcon- 
touring, hydrology, digitizing, 3D solid modelling, 
synthetic seismogram, fracture analysis. Image pro¬ 
cessing, scout ticket manager, over 50 programs 
in catalog. Macintosh tool Please calf, or write, for 
Free Catalog! 

Rock Ware, Inc. 

4261 Kipling St.. Suite 565, Wheat Ridge, CO B0C33 USA 

(303) 423-5645 

Inquiry 693. 

Inquiry 699. 




SOFTWARE/GRAPHICS 




VERSATILE DSP & DISPLAY 

PC DATA MASTER is a DOS shell which integrates a 
full set of signal processing functions: flexible graphics, 
data file math, DSP utilities, data aampilng/generalion, 
and interactive help. Support for CGA. EGA, VGA. Here 
& AT&T, Add custom analysis or graphics functions 
easily using your favorite compiler. $135 Toolkit $45. 
Demo $fG. 

Durham Technical Images 

P-Q- Bex 72, Durham, New Hampshire 03524-0072 

(603) aea -5774 


Circuit Analysis — SPICE 

Non-linear DC & Transient; Unoar AC. 

♦ Version 3B1 with B$IM, GaAs, JFET, 

MQSFET, BJT, diode, ate, models, screen 
graphics. Improved speed and convergence, 

* PC Version 2G6 available at $95, 

Call, write, or check inquiry # for more info 

Northern Valley Software 

2B327 Rotbnock Df„ Rancho Patoe Varttaa. CA 90274 

(213) 541-3677 


TbrboGeometry Library 

Over 150 26:3 dimensional routines. Includes intersec¬ 
tions. Translormations, Equations, HiddenLlnes, 
Perspective. Curves, Areas, Volumes, Clipping, Planes, 
Victors, Distance, Fofydecomp, IBM PC and Comp. 
MAC, IUISDOS 2 + . Turbo Pascal, TUrbo C, MSC & Turbo 
Pascal MAG. 400 pg. manual, source code. $149,95 +■ 
5.00 S&H. VISA, MC, Chk, PG 30 Day guarantee 

Disk Software, Inc- 

2116 E, Arapaho #407, Richardson, TX 7S0B1 

(214) 423-7266 

Inquiry 694, 

Inquiry 700. 

Inquiry 70S. 

Engineer’s Aide 

Join the Desktop Engineering Revolution! 

• PipsHIna/DuElwork Sizing * (Mlce/Control Valw Sizing 

• Pump/FanJCompr. Sizing - Project Financial Analysis 
» Heal Exchanger Sizing * Conversion Calculator 

• Fluid Propen iee Library - Specification. Writer 

Above programs In one stand alone Integrated 
package tor $695, For IBM PC & Macintosh. 

EPOON 

1-80O-3S7-35B5 P.O, Box 270. Wocdefteki, ON 43793 


FREE ENGINEERING MAGAZINE 

Personal Engineering is a monthly magazine sent 
free o! charge (USA only) to scientists/engineers 
who use PCs for technical applications Topics 
each month Include Instrumentation * Data 
Acq/Contrp! - Design Automation, To receive a 
free sample Issue and qualification form either cir¬ 
cle below or send request on letterhead tor 
Personal Engineering Communications 

Box 1821, BfOOkfine, MA 021.43 


S E G s 

Scientific & Engineering Graphics System 

See "What* New" pg 02, BYTE June, 19BB 
Log, Data & Linear Axes; Curve Fllting & Smoothing T-2-3 
interlace; Numeric Spreadsheet. Supports all Video Stan¬ 
dards. PC Printers a Ptoliers TO Curves w>S0Q0 points each. 
Plus much more. Call Today. 

Edmond Software 

3B17 Wlndover Drive 1-405-B4 2-0056 

Edmond, Oklahoma 73013 1-800-092-3425 

Inquiry 695. 

Inquiry 701. 

Inquiry 706. 

• COMPOSITE ANALYSIS • 

Menu driven program for 
analyzing composite laminates. 

• Calculates fiber stresses A strains 
- Graphical slrerrgth ratios 

• Database Includes Graphite. Kevlar & Fiberglass 

• SIAJS units; thermal & moisture affects 

Send ehecWMO lor $225 or $3 for demo disk to; 

GS composites 

7627 E.37th N. #706, Wichita, K$ 67226 


EC-Ace ANALOG CIRCUIT ANALYSIS 

can afford to got started with EC-Ace, a subset of 
ihe powerful EGA-2 circuit simulator. Indudes all the 
basics and built-in graphics. 

* AC, DC, Temperature* Transient 

* A fuN 525 pg. EGA-2 manual. 

* Interactive, twice as fast as SPJGE. 

EC-Ace 2-31 IBM PC or Mac 6145. 

Cell 313-683*610 for FREE DEMO 

Tatum Labs, Inc. 

147B Mark Twain Ct, Ann Arbor, Ml 43103 


FPLOT PEN PLOTTER EMULATOR 

Usa your dot matrix or laser printer as an HP pen 
plotter. Fast hi-res output. Vary line width. Includes 
VP LOT virtual plotter utility to capture platting com¬ 
mands, Supports NEC P5/P6, IBM Preprinted Ep¬ 
son LCVMX/FX, HP LaserJet. Uses Hercules, CGA, 
EGA or VGA for screen preview $64 check or m a 

FPLOT CORPORATION 

Suite 605^ 24-16 Stairway 5t„ Astoria, NY 11103 

212-418-8469 

Inquiry 696. 

inquiry 702. 

Inquiry 707 
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SOFTWARE/GRAPHICS 


GRAPHICS PRINTER SUPPORT 

AT LAST? Use the PrtSc key to make quality scaled 
93W or color reproductions of your display on any 
dot matrix, inkjet, or laser printer GRAFPLUS sup¬ 
ports alt versions of PC or MS-DOS with IBM (ind, 
EGA, VGA), Tecmar, and Hercules graphics boards. 
$4995. 

Jewell Technologies, Inc, 

4740 44En Awe. SW, Seattle, WA 98116 

800-628-2826 x 527 (206) 937-1081 

Inquiry 708, 


FORTRAN PROGRAMMER? 

Now you cm call 2-0 and 3-D graphics routines within your 
FORTRAN program, 

GRAFMATIC: screen routines $135. 

PLOTMARC; pfotter driver 135, 

PRINTMATIC: printer driver 135, 

For the IBM PC, XT, AT S eompartbieg, We support a 
wriety of compilers, graphics Ms., plotters and printers. 

MICROCOMPATIBLES 

301 Pralude Dr.. Dept, a Silver Spring, MD 20BQ1 USA 

(301) 593-06S3 


Inquiry 709, 


SOFTWARE/HEALTH 


MEDICAL-DENTAL SOFTWARE 

Ameren Medical Software's MadiceFOermi Office Managemerfl 
Systems ($2,495) and Office Blllmg Systems ($1,495) are easy to 
use on any IBM PC-XMT-PSra or compattlt Murikssr ca^abilitm 
and mraplional support services aru standard. IBM or TANDY 1 com¬ 
puters, at substantial savings, and financing available wiLh each 
software purchase, Accumulative Discount Ffoilcy for AMS approv¬ 
ed Vfelue Added ReaelleraF Call for additional Information or rtsmo 

AMERICAN MEDICAL SOFTWARE 

PO Box 230, Edward sville, IL 62025 

800-423-8038 618-892-1300 


Inquiry 710, 



Inquiry 711. 


SOFTWARE/LANGUAGES 


FORTHWITH DRUM A FORTH-83 

Powerful. Well designed. User friendly. Attract! imiy pric¬ 
ed. Enhance productivity. Reduce development time. 

* No 84K limit. 16 bit spasd to 3E0K, iMbt memory. 

* On-line doo^oasary, full DOS & file interlace, 

* Aseembter, editor, examples, many utilities 

15 day unconditional guarantee. From $79, $ 4 H VlSAfMC, 
IBM FGfXTfAT & all compatlbtee. Other packages: inquire 

DRUM A INC, 

6443 Hwy, 2B0 Easl E103, Austin, TX 70723 
Orders 1 512-323-0403 B Board: 512-323 2402 


Inquiry 712. 


FORTRAN for Macintosh 

Language Systems FORTRAN is a full-featured FOR¬ 
TRAN 77 compiler integrated w/MPW. Full ANSI FOR¬ 
TRAN 77 plus WX-type extensions, SANE numerical 
calculations & data types ImcL COMPLEXES. 68000, 
88020 and 6B881 object code. Arrays greater than 32K, 
Link with Rascal, C, MacApp, $304 w/MPW via air. 
MCMSAOeck. MAC+, SE, Mac it. HD req. 

Language Systems Corp. 

441 Carlisle Driva, Horndkm, VA 22070 

_ (7Q3) 47B-Q1B1 _ 


SOFTWARE/LANGUAGES 


SUBPROGRAM LIBRARIES 

Five wfumes of source code; Math, Statistics* Graphics, DOS 
5 BIOS & I/O functions. Spectroscopy. Up Ed SBta less user 
code with aur fully lasted library, Manuals with examples 
guarantee fast success- ffortabilrty Insured for BASIC. RASCAL 
under MS-DOS, Mac-OS, VMS. HP300. Prices start $145 per 
vcitume. 30 day $ back, VISA/MC/RO. 

Scientific LOGICS, Inc. 

21910 Alcazar A», t Cupelino, CA 95014 
Ph fi 40B-44G-3575 CompuServe 74017,663 

Inquiry 714. 


SOFTWARE/LASER FONTS 


Sealable LaserJet Typefaces 

Wo ofler the largest library of high quality typefaces at 
rhe lowest price! WHti Ihe Fern!Maker program and our 
scalable typefaces, you can quickly and easily make 
sail fonts in any size (3-720 pts). Vbu can select fhe 
width, slanl, rotation, flop, reverse of any fonl. 

Bmt S« (8 lypefaces, FanlMcKer) 569.95 

Tha Typeface Library C 264 typefaces) 349,95 

DIGI-FONTS, Inc. 

3000 Youngfteld St, Lakewood, CO 80215 

(800) 242-5665 (303) 233-8113 

Inquiry 715, 


SOFTWARE/PACKAGING 


HARD TO FIND COMPUTER SUPPLIES FOR 
SOFTWARE DEVELOPERS & POWER USERS 

Ctoth binders & slipcases Ilka IBM's. Vinyl binders, 
boxes., and folders In many sizes, Disk pages, 
envelopes, & Labels. Lew quantity imprinting. Bulk disks. 
Everything you need to bring your software to market 
Disk end binder mailers. Much morel Low Prices! Fast 
service. Call or write for a FREE CATALOG. 

Anthropomorphic Systems, Limited 

376 E St. Charles Rd , Lombard. IL 60140 
1-BPP43EAL-NOW _ 312-620-516P 

Inquiry 716. 


SAVE SAVE SAVE SAVE 

LET’S TALK LABELS 

we uo disk labels 15W" a avj) 

• Better ■ Faster ■ Cheaper * 

Because wa specialize In disk labels. Lei's TaLk 

We atso have Tyvek Sleeves 
Metiers • Binders • Vinyl Pages 

Wo are a complete software packaging service. 

Mice & Associates 

930$ ClrwlnnaJI-OolumbUB Rd-. Viteat Chaster, OH 460SB 
_513-777-PI 33 _ 


Inquiry 717. 


SOFTWARE/RELIGION 


THE ULTIMATE BIBLE! 

■ Entertaining . sophisticated " a ays PC Mag. lira Book master- 
Bible ia Ihe world’s moal powerful Bible study pragraml Fpafuraa: 
t/nsurpasssOsssncJimg/ Fnd wardphrase groups, proximities, 
exclusions and moref * Personal commentary Create your own 
notes right witfiin text (SavefonntfMarah, ate) < Pop-up menus' 
Held report, bookmark and mora an popup. Easy to ream and 
use! * 30-da}' money beck guarantee 1 * JW or HIV available! 

PRICES REDUCED CALL 
KOALA-T SOFTWARE 

3fiSS Wing SI.. Shim 38L San blpga, « MllO 6lK75-43ia [info) 

8Q0-642-1144 visa, mc, cpp 


Inquiry 718, 


SOFTWARE/SCANNERS 


Optical Character Recognition 

Slop retyping. PCOGR™ software will convert typed or 
prirted pages into editable tad files tor your word processor 
Wtorks with HP ScanJet, Panasonic and most other scan¬ 
ners Suppled with 18 popular tomb User trainable: you 
can teach PC OCR- to read virtually any typesfjfe ind. 
foreign fonts Proportional text, matrix printer output, Xerox. 
D 0 pie$ OK. $385. ChedcVISA/MCfAmExpCOD 
Essex Publishing Co. 

PjO Box 391, Cedar GjwbNJ 07009 

(201) 763-6940 _ 


SOFTWARE/SCIENTIFIC 



Inquiry 720. 


POWERFUL EQN SOLVER 


• Fit 60th ortk-r curves, (potynomlals) la Imported dote * COM- 
PLEXlteal roots ■ Coupled biff Eq ■ Indefinite Integrate ■ Mora 

* MS-DOS, 040k, graphics cart 

Call TodayM0WB21-GH48 x 330 
8:30-5.30 PTime • VISA/M 0/AMEX/Check 

Curve Systems international 

Tig Momrto Art?., LA CA 90049 


Inquiry 721. 


IBM PC DATA ACQUISITION 

No Programming Required) 

Flexible, Integrated systems for 
data acquisition, analysis, control, 
digital filtering, streaming, and decision making. 
Demo disks upon request, Contact: 

HEM Data Corporation 

17338 12 Mile Rd. #201. Southfield, Mi 48078 

(313) 559-5607 

Inquiry 722. 


Do You Need to do This 
on Your PC? 

Lbs 

(For IBM F 
by 50%, 
custom^ 

Lascat 

Bronx, N N 

614 lf3 cu in 

t 

1.2 liter per sec 

- *388421 sac 

cblfxIOOO, ‘Ttw intelligent Calculator". 

Verify logic of calculations, Reduce steps 
Extensive table of physical constants. Easily 
d- Much more! *59-85 Demo disk Si. 

JX Graphics 322D Steuben Ava. 

f 10467 {2m 654-7429 


Inquiry 72a 


“powerful and easy to use ..." 

Ask tor our /tee 16 page brochure with complete pro¬ 
duct descriptions and detailed technical application 
notes (and for a brief description of two of our pro¬ 
ducts see "Whal s New'' Byte, page 84, JulyfBS). 

MicroMath Scientific Software 

2034 East 7000 South 
Salt Lake City, Utah 84121-3144 
(801) 943-0290 


Inquiry 724. 


QRDiNARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 

FOR THE IBM PC S COMPATIBLES 

MICRO COMPATIBLES INC. 

301 Prelude Dr., Silver Spring, MO 20901 

(301) 593-0683 


Inquiry 713. 


Inquiry 719. 


Inquiry 725. 
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SOFTWARE/SCIENTIFIC 


Scientific/Engineering/Graphics Libraries 
Turbo Pascal, Turbo C, Microsoft C 

Send for FREE catalogue of software tools tor Scientists and 
Engineers. Includes: Scientific subroutine libraries, device 
independent graphics libraries (including EGA, HP plotter 
and Laser)et support), scientific charting libraries, 3-0 plot¬ 
ting library, data acquisition libraries, menu-driven process 
control software. Versions available tor a variety of popular 
languages 

Qulnn-Curtls 

1191 Chestnut St., Unit 2-5, Newton, MA 02164 
_ (617) 96S-5660 _ 

Inquiry 726. 


Scientific Software 

Scientific CALCULATOR parallel processing & 
graphics, Scl.NOTEPAD tree-form data management. 
DIALSEARCH literature searches, SCI.GRAPHPAD 
and SCI.STATPAD graphics-aided data analysis 
(log/semllog plots, error bars, curve fit, more). From $85- 
On 5V4 and 3VSt" MS-DOS disks. 30 day $ back. 
VISA/MC/PO Also see our ad under LANGUAGES. 

Scientific LOGICS Inc. 

21910 Alcazar Ave., Cupertino, CA 95014 

(408) 446-3575 Compuserv 74017,663 

Inquiry 727. 


SOFTWARE/SECURITY 


KEEP YOUR PC PRIVATEl 

Micro Lock PC Security Software protects MS-DOS files and 
programs from unauthorized access. MicroLock features 
unlimited passwords. Quick Encryption. Locks Directories. 
Hides files. Locks EXE and COM files. uses one simple con¬ 
trol menu wton-screen help! 

Only $89.95! (+$3 sft) X DAY MONEY BACK GUARANTEE 
ChecWVtsafMC 

MIcroNIche, Inc. 

The Summit. Suite 110, 4350 Brownsbcro Rd. 
Louisville, KY 40207 

Orders. (502) 893-4526 FAX: (502) 893-4503 


Inquiry 728. 


HANDS OFF THE PROGRAM* 

• Locks Hard Disk. - Restricts Floppy Use. 

- Protects Subdirectories. 

• Normal Use of DOS Commands and Application Software 

- IBM PC, XT. AT and Hue Compatibles. 

- DOS V2.0 and Higher. Hard Disk System. 

- Keep Other People's HANDS OFF Ybur System 

$89.95 V1SA/MC 

SYSTEM CONSULTING, INC. 

314 Canterbury Dr., Pittsburgh, PA 15238 

_ (412) 963-1624 _ 

Inquiry 729. 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 

Extremely fast Sort/Merge/Select utility. Run as an 
MS-DOS command or CALL as a subroutine. Sup¬ 
ports most languages and filetypes including Btrieve 
and dBASE. Unlimited filesizes, multiple keys and 
much morel MS-DOS $149. XENIX $249. 

(702) 588-3737 
Opt-Tech Data Processing 

P.O. Box 678 - Zephyr Cove. NV 89448 


Inquiry 730. 


SOFTWARE/TAX PREP 


W-2 & 1099 ON FLOPPY 

The MAG COLLECTION of programs make an IRS/SSA FOR¬ 
MAT floppy from a data entry screen or imported ASCII file. 
Includes manual and application forms. 

• Used nation wide 'Menus, user friendly 

• Step-by-step data entry • Prints W-2 & 1099 

• Free phone support • PC compatible 

Illinois Business Machines Inc. 

Department MAG 

1403 Box 310 Troy Rd . Edwardsville. IL 62025 

PH. # (616) 692-6060 


Inquiry 731. 
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SOFTWARE/TOOLS 



NATURAL LANGUAGE SOFTWARE 

Use JAKE to create a front end to your database, game, 
or graphics program! JAKE translates English queries 
and commands into C function calls and data structures. 
JAKE offers context-sensitive semantic processing; in¬ 
terfaces easily; <64K mam. 

$495. INTERACTIVE DEMO $10 

ENGLISH KNOWLEDGE SYSTEMS. INC. 

5525 Scotts Valley Dr. #22. Scotts Wiley, CA 95066 

(408) 438-6922 

Inquiry 732. 

STATISTICS 


STATA 

Statistics and graphics join to make STATA the 
most powerful package for the PC No comparable 
program is as fast, friendly, and accurate. $20 
Demo. Quantity discount available Call toll-free for 
more information. AX/VISA/MC. 

1-800-STATAPC 

Computing Resource Center 

10801 National Boulevard, Los Angeles, CA 90064 
(213) 470-4341 

Inquiry 733. 

THE SURVEY SYSTEM 

An easy-to-use package designed specifically for 
questionnaire data. Produces banner format, cross 
tabs & related tables, statistics (ind regression) & bar 
charts Codes and reports answers to open-end 
questions All reports are camera-ready for profes¬ 
sional presentations. CRT interviewing option. 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ctr., Dept B, Petaluma. CA 94952 

707-765-1001 


STATPIan III 

Easiest to use statistics program available. Complete 
range of statistics: curve fitting, crosstabs, correlation, 
multiple regression, t-tests, time-series analysis, etc. 
Graphics with printer/plotter output. Capable of handl¬ 
ing up to 50,000 data points. Interfaces with Lotus files 
Demo diBk available. $179 

The Futures Group 

78 Eastern Blvd , Glastonbury. CT 06033 
203/633-3501 

Inquiry 734. 

STATISTICS CATALOG! 

If you need statistics for IBM PC or Apple II, call 
us and let our technical advisors help you find the 
statistics programs you need. 

Write or call new to get a FREE catalog of statistics 
and quality control software. 

HUMAN SYSTEMS DYNAMICS 

9010 Reseda Blvd., Ste. 222 

Northridge, CA 91324 

(800) 451-3030 (818) 993-8536 (CA) 

Inquiry 735. 

RESULTS NOT SIGNIFICANT? 

Next time use EX-SAMPLE. Expert program estimates sample size 
using power analyse tor comparisons of means, props, regression, 
ANGVA. chi-square, log-linear, LISREL, surveys, experiments, many 
more Justify sample size to funding agencies, plan sampling budget 
Can pay for itself in a single study. IBM/MS-OOS, Sl85+s/h. (50% 
educ. disc.) V1SA/MCAMEX/PO, 30-day guarantee. Call now tor 
FREE brochure 

The Idea Works, Inc. 

100 West Briarwood. Columbia, MO 65203 
1-600-537-4666 314-445-4554 


Inquiry 736. 


STATISTICS 



NCSS 

Professional, easy to use, menu driven statistical 
system. Used by over 5,000 researchers. 

• 5.0 Statistical System — $99 

• 51 Graphics (2D & 3D)—$59 

• 53 Power Pac Supplement—$49 

• 54 Exp. Design/QC—$49 

• 55 Survival Analysis—$59 

We accept checks. PO's, Visa, MC. Add $3 s/h. 

NCSSB 

865 East 400 North, Kaysville, UT 84037 

801-546-0445 

Inquiry 737. 

STATISTIX" II 

Comprehensive, powerful and incredibly easy-to- 
use. Full screen editor, transformations, linear 
models (ANOVA, regression, logit, PCA. etc), 
ARIMA, most standard stat procedures. Clear, well 
organized documentation. Satisfaction guaranteed. 
$169 PC DOS, $99 Apple II. 

NH Analytical Software 

RO. Box 13204. Roseville, MN 55113 

(612) 631-2852 

Inquiry 738. 

Ecstatic 

$49.95 

A full featured statistical package that's powerful, convenient, 
astonishingly easy to use and extraordinarily Inexpensive. At 
last! A statistical package that gives you the tools you need, 
the darity you want and at a price you can afford Ideal tor 
researchers, professionals, and students. Volume discounts 
available To order call or write to: 

SomeWare In Vermont, Inc. 

RO. Box 215. Montpelier, VT 05602 
1-800-451-4580 (496-3173 In Vermont) 

Inquiry 739. 

Spreadsheet Statistics 

NEWI 23 comprehensive statistics and forecasting 
modules for analyzing LOTUS worksheets. Low 
cost $24.95 each. Easy to use. Includes tutorial. 
Basic and advanced statistics with graphics and 
many user-definable options. Compare. Free 
brochure. 

Walonick Associates, Inc. 

6500 Nicollet Ave. S.. Minneapolis., MN 55423 

(612) 866-9022 

Inquiry 740. 

UTILITIES 


BASIC FORMAT UTILITY + 

FORMATS SOURCE CODE WITH BOLD VARIABLES, OR 
KEYWORDS, UNDERLINED LOOPS. OTHER OPTIONS. 
CROSS REFERENCE VARIABLES, CALLS, AND 
REDIRECTS FAST ON SCREEN VARIABLE TRACE. 
NUMBER/UN-NUMBER UTILITY AIDS PROGRAM 
DEVELOPMENT FOR LATEST BASICS $25.00 (DOS 2+) 
MONEY BACK GUARANTEE 

AVID COMPUTING 

1012 MORSE AME, #11. SUNNYVALE, CA 94066 

(408) 747-0244 

Inquiry 741. 

Enhanced DOS Commands 

Get directory listings of all files that don’t match a 
template. Search all directories for files matching a 
template. New commands and new versions of existing 
commands, all with tots of variable options. Plus all com¬ 
mands accept special codes to reduce repetitive en¬ 
tries. Get the most from DOS with these time-saving 
routines. For MS-DOS/PCDOS 2D and higher. $29.95 

Driscoll Graphics 

136 E. Church, PO. Box 625, Clinton, Ml 49236 


Inquiry 742. 








































The Buyer’s Mart 


UTILITIES 


UTILITIES 


WORD PROCESSING 




MATCH PRINTERS TO PC 

For less than $30 Match Font and Match-a-Prl nter 

are great for foreign and scientific writings. Get all 
the characters you need from most programs and 
printers (Applet Epson printers, daisywheels, elsx) 
Greek, French, Italian, Spanish, German, Swedish 
Japanese, graphics . Ibu name rtf To receive a 
FREE demo disk use ihe inquiry # below or write to: 

MATCH SOFTWARE 

6426 Coldwalor Canyon. North HofiywWd, CA 91606-1113 


LOGGER® 

Logger, for IBM-FC end compatibles, tracks and reports: 
user, Time on. Time off. Directories used. Programs 
used, Program stanfend time, end calculates totals. 
Tracts directofies/filw: Opened, Created, Renamed, 
Deleted, Completely transparent Retells tor $74.95 with 
quantity discounts available. 

System Automation Software, Inc. 

6555 IBIh SL, Silver Spring. MD 20910 

1*600*321-3267 or 1-301*565-6060 


FARSI / GREEK / ARABIC / RUSSIAN 

Hebrew, all European. Scandinavian, pin* either Hindi. Pun- 
iflbl, Bengali, Gujandl. Tamil, Thai, Korean, Viflt, or IRA. Full- 
taatured multl^anguaeD word processor supports on-screen 
foreign ctiarMfewe and MLQ printing with no hardware 
modillcatkwis. Includes Font Edilor. $355 dot nwmlx; $t&0 
ewM'i for laser; $19 dame. S/H in U-S- inoid- Req. PC, 640K, 
graphics. 3b day Guarantee. MC/VISA/AMEX 

GAMMA PRODUCTIONS, INC. 

71Q Wildfire BM., Suita 609, Santa Monica, CA 90401 
213/394-8822 Tlffi 5106008273 Gamma Pfo &NM 

Inquiry 743. 

Inquiry 746. 

Inquiry 749. 

ATTENTION FORMAT VICTIMS"! 

REARGUARD password protects you from accidental 
formatting of your hard disk. Mot memory resident nor 
modifies DOS. Completely automated installation. 
Manual and diskette provided, 

ONLY S29J00 + S40O SM VISA/IYI-CfCOD UPS B/R 

MICROBRIDGE COMPUTERS 

655 Shy Wsy #125, San Carlos, CA 94070 

Order (Otl tree 1n0OO523-3?77 

415-593 6777 (CA) 212-334-1856 (NY) 

TELEX EZLINK 62-673069 FAX 415 563-7575 


FasTh/eve® 

FasTrieve, for 1BM-PC and compatibles, Indexes 
your word processing documents to instantly (< 1 
sec.) retrieve text using your search expressions 
(boolean statements, phrases, spelling variations). 
Retrieved text can be edited, printed, and saved 
to disk. Retails for $99. Discounts available. 

System Automation Software, Inc. 

8555 18th St., Silver Spring. MD 20910 
1-600.321-3267 Or 1-301-56^8888 


CARLOS? 

tt's a memory resident spoiling chocks* and hyphenation utili¬ 
ty Id bd used In attention lo DlsplayWrite. WordPerfect. MS 
Word. Xywrlle, Nota Beno Htc. Basing on real diciionarfos it 
can be ueed lo check as you lype (on-line) and for spelling 
verification in documents, No lino adjudmeni required, II fine 
in all possible {corrod) hyphens. Gorman development on 
high level quality. Dictionaries lor German end uS-Engligh 
available. Additions! languages possible. International 
distributers: Please contact 

text & satz Datentechnlk 

Oldenburgalle 62, D-iOOO Berlin 19 

Inquiry 744 

Inquiry 747. 

Inquiry 750. 

The NOVA UTILITIES 

TWelve advanced DOS programs that are on every 
user's wish list. Disk editor, file recovery, point-and- 
ahcot window directory manager, encrypt and com¬ 
press liles, DOS command line qualifiers, find, 
view, delete, move, copy, morel Less than $6 per 
program at only $63.95 complete with 100+ page 
manual. 

NOVA SOFTWARE, Inc. 

PJ& Bo* 37464, Albuquerque, NM 67176 (505) 636-8400 


$79.95!! 

Order the RED Utilities now! Programs include: 
Disk cache speeds hard and floppy disks. Printer 
spooler. Batch file compiler speeds batch flies. 
Path command for data fifes, Wild card excep¬ 
tions, Sort directories. Over ID more programs. 
tBM PC. Visa/MC. Send for free catalog. 

The Wenham Software Company 

5 Burley Si, Wenham, MA 01984 [508) 774.7036 


PC-Write 3.0 — Shareware 

Fast, full featured word processor lor IBM PC. Now 
edits large fifes A multiple columns. Also spell 
check, maNmerge, networking, ASCII, and macros 
Easy to use—optional menus. Supports 500 
printers Incl. lasers. Software, guide and tutorial on 
disk: $16, Registration with manual, telesupport, 
newsletter and 2 updates: $89. 

90 day money back guarantee. VISA/MC, 
Quicksort l-8Ofl-B0B-eO88 

219 First Aw. N„ #224*BYTC T Seattle, WA 96109 

Inquiry 745. 

1 

Inquiry 748. 

iRquiry 396. 


Recover deleted files fasti 

DfSk Explorer now indudes automatic fits recovery. Ifri 
type in the deleted file's name. Disk Explorer finds and 
reslores ll Disk Explorer also shows whaft really on disk; 
view, change or credo formats, change a file's status, 
change data in any sector MS-DOS 175 US- CbecWCredii 
card welcome 

QUAID SOFTWARE LIMITED 

45 Charles St. E, 3rd FL 
Toronto, Ontario, Canada M4Y 1$2 
(416) 961-3243 


Advertise your computer 
products in 

THE BUYER’S MART. 


It’s easy to get your sales message into print. 

Just send us typewritten copy or phone in your ad. 
And as a unique feature, every BUYER’S MART ad 
is assigned a reader service number which will 
provide your company with valuable inquiries. 

Call Mark Stone for more Information at 603-924-3754 


BYTE/McGraw-Hill 
One Phoenix Mill Lane 
Peterborough, NH 03458 
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Mail-Order Electronics 

24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-5PM PST) 


NEC V20 & V30 CHIPS 


Replace the 8086 or 8088 in Your IE 
1 n 0 Increase Its Speed by up to 3 


UPD70108-5 (5MHz) V20 Chip. . . 
UPD70108-8 (8MHz) V20 Chip. . . 
UPD70108-10 (10MHz) V20 Chip. 
UPD70116-8 (8MKz) V30 Chip. . . 
UPO70116-10 (10MHz) V30 Chip. . 


Pnce 


$ 7.49 
$10.75 
$12.95 
$ 9.95 
$16.95 


Part Na 

1-9 

10+ 

Part No. 

1-9 

10+ 

7400. 

... -29 

.19 

7485. 

69 

.59 

7402 

. 29 

.19 

7486. 

. 45 

35 

7404 

29 

.19 

7489 

1.95 

185 

7405 

. 35 

.25 

7490 

.49 

.39 

7406. 

39 

29 

7493. . 

45 

35 

7407 

39 

.29 

74121. . . . 

... 39 

29 

7408 

. 35 

25 

74123 . . 

.49 

39 

7410. 

. 29 

.19 

74125 . 

56 

.45 

7414 

. 49 

.39 

74126. . 

... 55 

.45 

7416. . . 

... 35 

25 

74143. . . . 

4.95 

485 

7417. 

. 35 

.25 

74150. . 

...135 

125 

7420 

29 

.19 

74154 . 

. . 135 

125 

7430_ 

29 

.19 

74158. . 

1.49 

139 

7432 

39 

29 

74173. . . . 

. - . .79 

69 

7438. 

. . . .39 

29 

74174. . . . 

.59 

.49 

7442. 

.49 

39 

74175. . . . 

.. 59 

.49 

7445. 

.79 

69 

74176 . . . 

... .79 

69 

7446 

.89 

.79 

74181. . . 

...1.95 

1.85 

7447. . 

.89 

.79 

74189. . . . 

. . 1.95 

185 

7448. 

. ... 1.95 

165 

74193. . 

... .79 

69 

7472. 

.39 

29 

74196 . . 

. . 165 

1.75 

7473. 

. .. 39 

29 

74221. . . . 

99 

.89 

7474. . . 

. . 39 

29 

74273. . . 

. . 195 

1.85 

7475. 

. . . 49 

39 

74365, 

. . 59 

.49 

7476. 

45 

35 

74367. . 

59 

49 

74 

LS 

74LSOO. 

. ... 26 

16 

74LS165.. 

... .75 

.65 

74LS02 

.. . . 28 

18 

74LSI 66 . 

89 

.79 

74LS04 . 

. ... 28 

.18 

74LS173.. 

. 39 

29 

74LS06 

.28 

.18 

74LS174. . 

. . .39 

29 

74LS06 

. ... 59 

49 

74LS175.. 

.. 39 

29 

74LS07 . 

.59 

.49 

74LSI89 

. . 3.95 

3.65 

74LS08 . 

. . . 28 

.18 

74LS191.. 

... 59 

49 

74LS10. . 

. ... 26 

.16 

74LSI 93. . 

69 

59 

74LS14 

.49 

39 

74LS221 . 

. 69 

59 

74LS27. 

. . 35 

25 

74LS240-. 

.. . 59 

.49 

74LS30. . 

28 

.18 

74LS243 

69 

.59 

74LS32 

28 

.18 

74LS244. 

. 69 

59 

74LS42. 

... 49 

39 

74LS24& 

79 

.69 

74LS47 

. 69 

.79 

74LS259. 

. 99 

89 

74LS73 

. . . 39 

29 

74LS273. . 

89 

.79 

74LS74. . 

. 35 

26 

74LS279. . 

. . . .49 

.39 

74LS75. . 

.... 39 

29 

74LS322. . 

. 3.49 

3.39 

74LS76 

. . 39 

.29 

74LS365. . 

.49 

.39 

74LS85. . 

. . . 59 

.49 

74LS366.. 

49 

.39 

74LS86. . 

. ... 29 

.19 

74LS367. . 

. . .49 

39 

74LS90 . 

.49 

.39 

74LS366. 

. 49 

39 

74LS93 

. . . 49 

39 

74LS373. . 

79 

69 

74LSI23 

49 

39 

74LS374.. 

... .79 

69 

74LS125. 

. . 49 

39 

74LS393 . 

89 

.79 

7 4 LSI 38. 

... 49 

39 

74LS590 . 

. 5.95 

585 

74LS139. 

.49 

39 

74LS624. . 

. 1.95 

185 

74LSI 54 

. . 1.19 

1 09 

74LS629. . 

2.49 

239 

74LS157 

45 

35 

74LS640.. 

. 1.09 

.99 

74LS158. 

. . 39 

29 

74LS645 

1.09 

.99 

74LS163. 

.49 

39 

74LS670.. 

. .99 

89 

74LS164 

59 

49 

74LS6B8 

239 

229 


74S/PROIWS 


74S00. 

. 25 

74S188*. 

. 1 49 

74S04. . . 

.25 

74S189. 

. . . . 1.49 

74S06 . 

. 29 

74S196. 

. 1.49 

74S10. . . . 

. 25 

74S240. 

. . 139 

74S32. . 

. 29 

74S244. 

.... 1.19 

74S74. . 

. 29 

74S253. 

59 

74S85. . . 

. 89 

74S287*. 

. . . . 1.49 

74S86 . 

. 29 

74S288*. 

1.49 

74S124 . 

. 1.49 

74S373. 

.. 1.49 

74S174. 

.49 

74S374 

1.49 

74S175 

.49 

74S472*. 

. 2.95 

74F 

74F00. . 

. 25 

74F139 

. .59 

74F04 . 

25 

74F157. 

.59 

74F06 

. 25 

74F193 

2.95 

74F10. 

25 

74F240. 

.69 

74F32 

. 25 

74F244 

69 

74F74. 

29 

74F253. 

59 

74F86 . 

39 

74F373. 

79 

74F138. 

59 

74F374. 

.79 

CD—4 

CMOS 

C04001 

.19 

C04076 . 

59 

C04008 

.59 

CO4O01 ..... 

.22 

CD4011. . 

.19 

CO4062. 

... . 22 

CO4013. . 

.29 

CD4093. 

.35 

CO4016 . 

.29 

CD4094. 

.89 

CO4017 

49 

CD40103. 

. 1.49 

CD4016 

59 

CD40107 . 

.49 

CD4020. 

59 

CD4510.. 

.69 

CD4024. 

.45 

CD4511 

69 

CD4027. . 

.35 

CD4520. 

.75 

CD4030. 

.35 

CD4522. 

.79 

CD4040. 

.65 

CD4538. 

.79 

CD4049. 

.29 

CD4541. 

89 

CD4050.. 

. 29 

CD4543 

79 

CD4051... 

.59 

CD4553. 

. 3.95 

CD4052. 
CD4053... 
CD4063. . 
CD4066.. 

.59 

.59 

.1.49 

29 

CD4555. 

CD4559. 

CD4566. 

79 
7.95 
... 1.95 

CD4067. . 

1.49 

CD4583. 

.59 

CD4069. 

.19 

CD4584.. 

.49 

CO407O . . 

. 25 

CD45B5.. 

69 

CD4071. . . 

. 22 

MC14411P 

7 95 

CD4072 .. 

. 22 

MC14490P. ... 

. 4.49 


MICROPROCESSOR COMPONENTS 


MISCELLANEOUS CHIPS 

Part No._Price 

D765AC..295 

WD921&.3.95 

280. Z80A. Z80B SERIES 

Z80.1.19 

zbo-ctc.. 159 

Z80-P10.1.29 

Z0OA.. .159 

Z80A-CTC.1.65 

Z80A-DART 4.95 

Z80A-PI0.109 

Z80A-SI0/0 . . 3.95 

Z80B .2.75 

Z0OB-CTC. 3.95 

Z80B-PI0.3.95 

6500/6800/68000 SER. 

6502. 2.66 

66CQ2 (CMOS).7.75 

6520. 1.95 

6522..295 

6532.549 

6551.295 

65C802 (CMOSl.15.95 

6000.1.95 

6802 295 

6010..1.25 

6021 . 1.75 

6040. 3.49 


MICROPROCESSOR SALE! 

Part No. _ Pnce 

8052AHBASIC CPU w/BASIC Interpreter..$24.95 

MC68000P12 16-Bit MPU (12MHz).$12.95 

MC68701 8-Bit EPROM Microcomputer.$14.95 

MC68705P3S 8-Bit EPROM Microcomputer.$9.95 

MC68705U3S 8-Bit EPROM Microcomputer.$10.95 

80286-10 16-Bit Hi Performance MPU.$69.95 

80287-8 Math Co-processor (8MHz).$244.95 

80287-10 Math Co-processor (10MHz).$309.95 

80387-16 Math Co-proc. (16MHz) grid array ... $474.95 
80387-20 Math Co-proc. (20MHz) grio array ... $749.95 


6500/6800/68000 Cont. 

8000 SERIES CooL 

Part No. 

Price 

Part No 

Price 

6845. . 

. . 2.75 

8228. 

. 1.95 

6850. 

. . 1.95 

8237-6. 

425 

6852. 

... .75 

0243. 

. 1.75 

6854. 

. . 1.19 

8250A.. 

. 495 

MC68000L8 

9 95 

8250B (For IBM) . 

.. 695 

MC68000L10 

. 11.95 

8251A. 

. 1.69 

MC68010L10. 

. . 49.95 

8253-6. 

. 1.95 

MC68020RC128 

99 95 

8254. 

. 3.95 

8000 SFRIFS 

8255A-5. 

. 2.95 

8031 

3.95 

0259-6. 

. 225 

80C31. 

. . 995 

8272. 

.3.95 

8035 

1.49 

8279-5. 

. 295 

0073. 

. 695 

8741. 

9.95 

8080A 

. 225 

8742. 

19.95 

0O85A. 

. . 2.49 

8748 (25V). 

. 7.95 

8086. 

. . 3.95 

0748H IHM0SH21V). 

. 9.95 

8086-2. 

. . 695 

8749. 

. 9.95 

8007 (5MHz). 

.. 99.95 

8751 l3.5-8*Ate) — 

39.95 

0087-1 (10MHz) 

229.95 

8751H (3.5-12MHZ) . 

44 95 

8087-2(8MHz).. 

.159.95 

8755. 

1695 

8088 

. 4.95 

DATA ACQUISITION 

ADC0804LCN . . . 2.79 

8088-2. 

695 

8116. 

4 95 

ADC0808CCN 

.5.95 

8155. 

. 2.49 

ADC0809CCN 

3 69 

8155-2. 

3 49 

ADC 1205CC J-1 

19.95 

8156. 

. 2.95 

DAC0808LCN. 

1 75 

8203. 

695 

DAC1008LCN 

.5 95 

8212. .. . 

. 229 

AY-3-1015D. 

.4 95 

8224. 

.225 

AY-5-1013A. 

1.95 


DYNAMIC RAMS - 


Pert No. 



Price 

•4116-15 

16384 x 1 

(150ns) 

. 1.39 

4128-20 

131.072 x 1 

(200ns) (Rggytoeck)... 

... 3.25 

•4164-100 

66536 x 1 

(100ns). 

. 3.49 

*4164-120 

65,536 x 1 

(120ns) 

. 2.95 

•4164-150 

66536 x 1 

(150ns). 

. 269 

•4164-200 

65,536 x 1 

(200ns). 

. . - 1.75 

TMS4416-12 16384 x 4 

(120ns). 

. 7.75 

•4125680 

262,144 x 1 

(80ns). 

. . 13.49 

•41256-100 

262.144 x 1 

(100ns) 

. 12.49 

•41256-120 

262,144 x 1 

(120ns) 

. 11.95 

*41256-150 

262.144 x 1 

(150ns). 

. 11.49 

•41464-15 

65536 x 4 

(150ns) (4464) 

. . 12.95 

•511000P-10 

1.046576 x 1 

(100ns) 1 Meg.. 

. 39.95 

•514256P-10 

262144x4 

(100ns) i Meg. 

5995 


•2016-12 
2010-45 
2102 
2114N 
2114N-2L 
21C14 
5101 
•6116P-3 
*6116LP-3 
•6264LP-12 
•6264P-15 
•6264LP-15 
6514 

*43256-15L 
•62256LP-12 


- STATIC RAMS - 


256 x4 
2040 x 8 (150ns) « 

2048 x 8 (150ns) LP 


2040 x 8 (120ns).4.49 

2040 x 0 (45ns).695 

1024x1 (350ns).89 

1024 x 4 (450ns). .99 

1024 x 4 (200ns) Low Rower. 1.49 

1024 x 4 (200ns) (CMOS) 49 

(450ns) (CMOS).295 

- 495 

.5.99 

8192 x 8 (120ns) LPCMOS.10.49 

0192x8 (150ns) (CMOS) 9.95 

0192 x 8 (150ns) LPCMOS.10.25 

1024 x 4 (350ns) (CMOS) 3.75 

32,768 x 8 < 150ns) Low Fbwor . 1525 
32,768 x 8 (120ns) LPCMOS. . 16.95 

-EPROMS- 

2040 x 8 (450ns) 25V.695 

4096 x 8 (450ns) 25V.5.95 

4096 x 8 (450ns) 21V.4.49 

8192 x 0 (450ns) 25V. 6.95 

2040 x 8 (450ns) 3 Voltage 695 

256x8 (1ps). 4.95 

1024x0 (450ns). 695 

2048 x 8 (450ns) 25V.3.75 

- - (350ns) 25V. 425 

(450ns) 25V (CMOS) 425 

(450ns) 25V. 3.95 

(200ns) 21V.425 

(250ns) 21V. 3.95 

(450ns) 25V (CMOS) 4.95 

(200ns) 21V. 425 

(250ns) 21V.3.59 

(250ns) 12.5V.3.69 

(450ns) 21V.3.39 

(150ns) 125V (CMOS) .. 695 

16284x8 (200ns) 21V. 695 

16284x8 (250ns) 21V.5.95 

16284 x 8 (250ns) 125V . 525 

16284 x 8 (250ns) 21V (CMOS).. 5.95 

32768x8 (200ns) 12.5V 6.95 

32768 x 8 (250ns) 125V. 5.49 

32768 x 8 (250ns) 125V (CMOS). . 625 

65.536 x 8 (200ns> 125V.10.95 

65.536 x 8 (250ns) 125V. 9.95 

- EEPROMS- 

2816A-25 2048 x 8 (250ns) 5V Read/VMIte.. 625 

2817A 2048 x 8 (350ns) 5V Read/WYite, 7.95 

2865A-30 8192 x 8 (300ns) 5V Read/VWte. 9.95 

52B13 (21V) 2048 x 8 (350ns) 5V Reed Only. . 1.49 


TMS2S16 

TMS2S32 

TMS2532A 

TMS2564 

TMS271B 

1702A 

2708 

2716 

2716-1 

27C16 

2732 

2732A-20 

2732A-25 

27C32 

2764-20 

2764-25 

2764A-25 

2764-45 

27C64-15 

27128-20 

27128-25 

27128A-25 

27C128-25 

27256-20 

27256-25 

27C2S6-25 

27512-20 

27512-25 


2048 x8 
2048 x0 
4096 x8 
4096 x8 
4096 x8 
4096 x8 
8192x8 
8192x8 
0192x8 
8192x8 
8192x8 


COMMOOORE CHIPS 


Part No. 


LAQ570. 9.95 

WD1770..8.95 

SI3G52P.1.25 

6S04A.1.19 

6607. 2.95 

6510...12.95 

6522. 2.95 

6525 . 4.95 

6526 . 14.95 

6532. 5.49 

6645-1.395 

6560. 10.95 

6567. 24.95 

6569. 15.95 

6572.10.95 

6581 (12V). 12.95 

6582 (9V).14.95 

8502. 7.95 

8564. 4.95 

8566 995 

8701.9.95 

8721. 14.95 

0722. 13.95 

*251104-04. 12.95 

310654-05. 9.95 

318018-03. 12.96 

318019-03..1295 

318020-04. 12.95 

325302-01. 14.95 

325572-01. 17.95 

•82S100PLA-.1595 

901225-01. 15.95 

901226-01. 15.95 

901227-03. 15.95 

901229-05. 15.95 

•No specs available 
**Noie: 82S100PLA = 
U17 (C-64) 


74C/( 

2MOS 

74COO 

29 

74C174. 

. .49 

74002 

29 

74C175 

49 

74C04 

29 

74C221 

179 

74C08 

29 

74C240 

1.19 

74C10 

19 

74C244 

1.79 

74C14 

49 

74C373 

1.95 

74C32 

29 

74C374 

. 1.95 

74C74 

49 

74C912 

. 7.95 

74C85 

149 

74C915 

. 1.39 

74C86 

29 

74C920 

.4.95 

74C89 . 

395 

74C921 . 

4.95 

74C90 

96 

74C922 

295. 

74C154 

295 

74C923 

.295 

74C173 . 

. 58 

74C925 

.249 


MISC. COMPONENTS 


TANTALUM CAPACITORS 


TUI/35 Ip! @ 35V . 
TUI/35 V0 35V . 
TU22/35 2 2uf 0 35V 


TU4.7/35 4 14 6 35V. 45 

TM6.8/35 6 V ft 35V. 49 

TM10/35 10uf 0 35V. . 59 


POTENTIOMETERS 

i (insert ohms Into space marled "XXI: 500a IK. 2K. 
5K.10K20K.50K. 100K 200K 1MEG 
43PXX U Wan. 15 litn .99 | 63PXX h Watt. I llxn .89 


TRANSISTORS AND DIODES 


PN2222. 

. . .13 

PN2907 

.13 

1N4C04... . 

. .12 

2N2222A 

29 

2N4401. . 

... .12 

1N4148 .. 

.07 

2N3055. 

. 65 

1N270 

.25 

1N4735... 

.29 

2N3904. 

.. .12 

1N751 

.15 

C10681 . 

49 


SWITCHES 

JMT123 SPOT On-On 1.19 I 206-8 SPOT, 16-gin DIP 1.25 
MPC121 SPOT Ondfl-On 1 19 MSI 02 SPST, Momentary .39 


D-SUB CONNECTORS 

D825P Male, 25-pm .69 0B25S Female. 25-pin .75 


LEDS 


XCS56R TIN. Hed 

. 131 

XC556Y T1K Yellow 

. .17 

XC5566T Ik. Green 

. .171 

XC556C TP». Clear /Red . 

. .17 


1C SOCKETS 


8LP 
14LP . 
16LP 
24 LP. 

28 LP 
40LP . . . 


Wire Wrap (Gold) Level 42 

8WW.59 

14WW.65 

16WW.69 

24WW 1.19 

28WW 139 

40 WW.1.89 


SoMertall Staaiard (BoW * Tin) * Header Plug Sodte Wee 0—liable 


Part No. 

Price 

Part No. 

Price 

74HCOO 

19 

74HC175.. 

59 

74HC02 

19 

74HC221 . 

89 

74HC04 

19 

74HC240. 

69 

74HCO0 

19 

74HC244 

.79 

74HC10 

25 

74HC245. 

79 

74HC14 

29 

74HC253. 

. 49 

74HC30 

25 

74HC259. 

49 

74HC32 

29 

74HC273 

59 

74HC74 

29 

74HC373 

69 

74HC75. 

35 

74HC374. 

69 

74HC76 

.35 

74HC595 . 

1.29 

74HC85 

55 

74HC688. 

1.49 

74HC86 

35 

74HC943. 

8 95 

74HC123. 

69 

74HC4040 

89 

74HC125 

49 

74HC4049 .. 

.39 

74HC132 

49 

74HC4050 . 

.39 

74HC138 

45 

74HC4060 

99 

74HC139. 

45 

74HC4511. 

1 19 

74HC154 

1 49 

74HC4514 

1 79 

74HC163 

49 

74HC4538 

1 19 

74HC174. 

59 

74HC4543. 

1.19 

74HCT 

— 

CMOS TTL 

74HCT00 

.17 

74HCT139 

,39 

74HCT02 

. 17 

74HCT157 

29 

74HCT04 

19 

74HCT174 .... 

35 

74HCT08 

.17 

74HCT175 

.39 

74HCT10 

. .17 

74HCT240. 

69 

74HCT32 

19 

74HCT244 

59 

74HCT74 

29 

74HCT245 .. 

69 

74HCT86 

25 

74HCT373 

49 

74HCT138. 

39 

74HCT374 . . 

49 


DS0026CN 
TL074CN. 
TL084CN 
AF100-1CN 
LM307N 
LM309K 
LM311N. 
LM317T 
LM318N. 
LM319N 
LM323K 
LM324N 
LM336K 
LM339N 
LF347N 
LM348N 
LM350T 
LF351N 
LF353N 
LF355N. 
LF356N 
LF357N 
LM358N. 
LM360N. 
LM361N. 
LM380N-8 
LM386N-3 
LM387N 
LM393N 
LM399H 
LF411CN.. 
TL497ACN 
NE540H (C540HI 
NE555V 
XRL555. 
LM556N 
NE558N. 
LM565N 
LM567V 
NE592N.. 
LM741CN 
LM747CN 
MC1350P. 
MC1377P 
MC1398P 
LM1414N 


895 

39 

125 

39 

65 


1 29 
. 3.49 
35 
4 49 
39 
1.49 
69 
. 2.95 
. .39 
49 
79 
79 


. 1.95 
1.49 


1.09 

39 

3.49 
79 

1.49 
.99 
.29 
.59 
45 
79 
89 
.75 
75 
29 
49 
.89 

2.29 

4.95 


LM145BN.35 

LM1468N.45 

DS14C88N (CMOS) .. .1.19 

LM1489N. 45 

DS14C89N (CMOS). 1.19 
LM1496N .69 

MC1648P.2.95 

LM1871N. 1.95 

LM1872N 1.95 

LM1896N-1 1.49 

ULN2003A.75 

XR2206.3.95 

XR2211.2.95 

XF12243 1.95 

26LS29.2.95 

26LS31 .99 

26LS32.99 

26LS33.1.49 

LM2901N.25 

LM2907N 1.29 

LM2917N (8 pin).1.79 

MC3419CL.3.95 

MC3446N.99 

MC3450P . 49 

MC3470P.1.19 

MC3471P . 99 

MC3479P.3.95 

MC3486P 119 

MC3487P 99 

LM3900N.49 

LM3905N. 1.25 

LM3909N .89 

LM3914N. 1.79 

LM3916N 1.49 

NE5532.69 

NE5534.69 

7805K (LM340K-5).. .. 1.39 
7812K LM340K-12) . 1.39 
7815K (LM340K-15) 1.59 

7805T (LM340T-5).45 

7812T (LM340T-12) 45 

7815T (LM340T-15) . . 45 
7905K (LM320K-5) . .. 1.49 

7905T (LM320T-5)_ .49 

75472.49 

75477. 1.29 

MC145106P.1 95 

MC145406P.2.95 


PARTIAL LISTING ' OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS 

* RAM’S SUBJECT TO FREQUENT PRICE CHANGES 


Circle 171 on Reader Service Card 


438 BYTE* NOVEMBER 1988 































































































































































































































































































































































































































































































MEMBER 















®®©®®®®®®®®®®®®®®®®®®®®©®®®®®® 
ee our 16 page, four-color insert on pages 255-270 
ith New Products, Computer Peripherals and Much More! 


MC 

MICROCOMPUTER 

MARKETING COUNCIL 

yl ibe Direct. Markemng itesociirtiort. Inc 


l±S. Funds Only 

Shipping: Add 5% plus $1.50 Insurance 

(May vary according to weight) 

California Residents: 

Add 6%, 616% or 7% 

Sates Tex 

© 19&8 Jameco Electron ics 11 /B8 


IBM is a nrgti 


$20 Minimum Order 


ameco 


ELECTRONICS 


Data Sheets - 50c each 
Prices Subject to Change 
Send $2.00 Postage for a 
FREE 1989 CATA LOG 
FAX Numbers: 415-592-2503 
or 415-595-2664 
Telex: 176043 


1355 Shoreway Road, Belmont California 94002 
24 HOUR ORDER HOTLINE (415} 592-6097 * The Following Phone Lines Are Available From 7AM-5PM RS.T; 

* Customer Service (415) 592-8121 - Technical Assistance (415) 592-9990 ■ Credit Department (415) 592-9983 - All Other Inquiries (415) 592-7108 


Circle 171 on Reader Service Card 


NOVEMBER 1988 -BYTE 439 


IBM COMPATIBLE 


Jameco IBM AT Compatible 16MHz 
60286 NEAT Motherboard 

■ Expandable to SMB 
RAMI (Zero-K included) 

- 8/12 or 3/16MHz 
switchable - Supports 
all NEAT function 5 including 
shadow RAM, EMS4.0, RAM 
re mapping and selectable 
wail states * 80287-10 
Coprocessor capability 

- Norton SI rating of 1 S.6 

- AMI BIOS ROMs included 

- One-year warranty 

JE3010 8/12/1 SMHz NEAT (AT) . . $499.95 


- Additional Motherboards — 

JE1001 4.77/BMHz (PC/XT)_$ 99.95 

JE10Q2 4,77/1 DMHz (PC/XT),.. $109.95 
JE3Q05 a/i2MHz (AT) .. $329.95 


JE1016 Pictured 

JE1015 Standard AT layout (XT/AT).. $59.95 
JE1Q16 Enhanced layout (XT/AT).,. $69-95 


TEST EQUIPMENT 


Mete* M46S0: 

Handheld, high accuracy 
Jb Digit LCD 

Manual rangi n$ with Overload 


Audible continuity letter 
Tests. AC/DC Voltage, 
Resistance, Continuity 
Capacitance. Frequency 
One yeai Warranty 
Staflin.xS.&TNxI.B-H 

M4650. .. . $99.95 


JAMECO SOLDERLESS 
BREADBOARD SOCKETS 


JE23 JE24 J£27 


NO. 

Dim, 

L’ltX 

Canted 

Binding 

Poet* 

1 Price 

JE20 

6ft x % 

200 

0 

$ 2.95 

JE21 

m x 2 ft 

400 

0 

$ 4.95 

JE22 

m x 1 % 

530 

0 

$ 5.95 

JE23 

6ft x 2% 

830 

0 

£ 7.95 

JE24 

6ft x3ft 

1,360 

2 

$14.95 

JE25 

6ft x4ft 

1 r G60 

3 

$22.95 

JE26 


2,390 

4 

$27.95 

JE27 

7U x 7ft 

3,220 

4 

$37.95 


DATA BOOKS 



400041 NSC Unear Dais BooMfeL 1108>..... $14.90 

400042 NSC Unear Data Book-VoL It (flfl), ... $ 9.95 
400043 NSC Linear Date Boofetoi HI (88). ... $ 9,95 
210330 Intel Memory Handbook (SB). ...... $17.95 

230343 Intel Microsystem Hndbk, Set (88)..., $24.95 


Jameco IBM PC/XT/AT 
Compatible Keyboards 


AMI 80386 
Motherboards 


- Free! QAPLUS Diagnostic 
Software Included! 

* Free! PC Write Word Proces¬ 
sing Software Included! 

■ 256K RAM Included, 
Expandable to 640K 

* 4.77 or 8MHz Switchable 

■ AMI BIOS ROM Included 

- Save $128.06 

Pfti Nd. Dated pH On 


JE1GG1 4.77/6MHZ Turbo Motherboard.$89.95 

(ZeroK RAM - includes AMI BIOS ROM) 

JE1010 FI I p-Top Case. 34.95 

JE1015 XT/AT Compatible Keyboard. S9.95 

JE1020 5,25" DSDD Disk Drive {Slack Bezel). 89.95 

JE1030 150 Watt Rower Supply. 59.95 

JE1O40 360K Floppy Controller. 29.95 

JE105Q Mono/Graphics Card with Printer Port. 59.95 

AMBER 12" Monochrome Amber Monitor, ...... . 99.9S 

41253-150 2S6K RAM (9 chips).. 103.41 


Save $128106 Regular List $628.01 


JE3002 JBM Compatible PC/XT 8MHz Turbo Kit, - - - $499.95 


' Expandable to 2MB (Zerp-K tad.) of 32-bit RAM 
with expansion board {included) * Expand an addi¬ 
tional SMB using the JE3030 (below. Zero-K incl.) 
* XT footprint-AT compatible * 60387-16/20 ca¬ 
pability * Built-in set-up and diagnostics - Includes 
AMI BIOS ROMs - One-year warranty 

JE3020 16MHz 30386 (AT) .. * $1399,95 

JE3025 20MHz 80336 (AT) .., $1699.95 

JE3030 m& goto- K> PaughtQfboard ... $299.95 


14 Jf EGA Color - EGA/CGA Compatible. 720 x 350 Max. Resolution (PG/XT/AT) 

TM5154.......$399.95 


I4 n EGA Monitor and EGA Card - EGA compatible, 720 x 350 Max. 
Resolution - displays up Id 16 colors (PC/XT/AT) 

JE1059 SAVE $40.001 .$519.95 


3.5" PC/XT/AT Compatible Disk Drives 

3,5' 720K6 {Mounting Fr*frm included) 

MF353B (PC/XT/AT) ... $109.95 

3.5 H 1-44M& {Mounting From Includod) 

— — 5 / 29.95 


MF355B (PC/XT/'AT).. 


Datatronics 

2400/1200/300 Modems 

NBW r Pocket Uersionf 

- Hayefi command compat¬ 
ible ■ Bell 103/212A com¬ 
patible- A ulo-dial/auto¬ 
answer * FCC approved 
1 -year warranty ■ Includes 
Maxi Mile Communication 
Sottware (excepl tZEJDPJ 

1200P 1200/300 baud Pocket Modem.$ 99.95 

1200H 1200/300 Baud Internal Modem_$ 69.95 

240GS 2400/1 200/300 internal Modem-$ 129,95 

120QC 1200/300 Baud Extomat Modem_$99.95 

2400E 2400/1200/800 External Modem ... $1 69.95 


Jameco IBM PC/XT 8MHz TUrbo 
Compatible K» With 2S6K RAM 


12" Amber Monochrome - 

TTL Jnpul, High Resolution (PC/XT/AT) 

AMBER... 


14 IJ RGB Color- 

Color Switchable. 640 x 200 

CTX2410. 


ST225 

Srr225XT 

ST225AT 

ST238 

ST238XT 

ST238AT 

ST251 

ST251XT 

ST251AT 

ST251-1 

ST277 

ST2J7XT 

ST277AT 


40MB Tape Back-Up for ibm pc/xt/at 
DJI 0 40MB 

TB40 40MB 

Jameco 5.25' PC/XT 
& AT Compatible 
Disk Drives 

JE1022 (Pictured) * $ 

JE1020 36QK. Black Bil, (PC/XT/AT) ... $ 69.95 
J El 021 360K Beige B*l {PC/XT/AT) ... $ 89,95 
JE1022 1.7MB Beige Bzl. (PC/XT/AT) - - $109.95 


5T2MXT (Plctorod) 


20MB Ortv* oHy (PC/XT/AT). 
20MB w/C&ntroier (PC/XT), 

20 MB w/Con trailer (AT)_ 

30 ua Ddro wily (PC/XT/AT), 
30MB w/Controller (PC/XT), 
30MB w/Cwitroltor (AT).... 
40MB Drive ortJy (PC/XT/AT). 
40MB w/Cortt. Card (PC/XT). 
40MB w/Cttntraller Card (AT). 
40MB Feat 2Brna (Drive only). 
60MB Drive onIV (PC/XT/AT). 
BOMB w/CorvtroHer (PC/XT), - 
60MB w/ConlroHer Card (At). 


14 ri Multiscan Color-UGA/PGC/EGA com pat , BOO X 600 Max Res. (pc/xt/at) 

TM5155....... $549.95 

JAMECO IBM PC/XT/AT COMPATIBLE CARDS 


Graphic 

Display 

Cards 


JE1050 Mono Graphics Card w/Printer Port (PC/XT/AT). 


JE1052 

Color Graphics Card w/Printer Part (PC/XT/AT). , ., 

. . $49.95 

JE1055 

EGA Card with 256K Video RAM (PC/XT/AT). 

. $159.95 

JE1071 

Mulli I/O with Drive Controller 

and Mono Graphics (PC/XT)... . . . 

. $119,95 

Multifunction, I/O and Expansion Cards 

..-j I/O Card with Serial. Game. Parallel Printer *_ 

J El 060 Port and Real Time Clock {PC/XT) .. . . . $59.95 

JE1061 

RS232 Serial Half Card (PC/XT) - ... . , . , 


JE1062 

RS232 Serial Half Card (AT) . 


JE1065 

I/O Card w/Serial, Game & Parallel Printer Port (AT). 

,. $59.95 

JE1081 

2MB ot expanded or extended memory 

(zero-K on-board) (AT). ................. 

. $119.95 

JE1082 

3MB of expanded or extended memory, parallel printer 
port, serial port and game port _ 

(zero-K on-board) (AT). .. $169.95 

Roppy and Hard Disk Controller Cards 

J El 041 20/40MB Hard Disk Contrallar Card (PC/XT) _ $ 79.9 5 

JE1043 

36QK/720K/1.2MB/1.44MB Floppy DiskCont (PC/XT/AT) $49-95 

JE1044 

360K Floppy/Hard Disk Controller Card (PC/XT). . f 

. $129.95 


. _ j. _ 360K/720K/1 2 MB/1,44M B Floppy/Hard Disk * „ ^ A _ 

JE1045 Controller Card (AT). $149.95 


COMPUTER PERIPHERALS 


COMPUTER PRODUCTS 












































































































MULTI-CHANN6L 
PS/2 



COMMUNICATION BOARD 

* Four Independent RS-232 Pbrts 

* Flexible InterruptiAddress 
Options 

* Discounts Available 

* For Models 50,60, 80 

1 - 800 - 553-1170 


I QUATECH 

I INCORPORATiD 


478 E Exchange St., Akron, OH 44804 
TEL: (216) 484-3154 FAX: (216) 484-1409 
TLX: 5101012726 


Circle 266 on Reader Service Card 


MODULAR 
DATA ACQUISITION 



• FOR IBM St Compatibles 

• Flexible and Inexpensive 

• Money Back Guarantee 

• Free Technical Support 

Fast Delivery 
1-800“ 553-1170 


E 


QUA TECH 

INCORPORATED 


Leaders Fn Communication Technology 
478 E. exchange St. h Akron, OH 44304 
{218) 434-3154 TLX: 5101Q1Z726 


Circle 268 on Reader Service Card 



k'i *> A 


100% CERTIFIED 
S'/a" BULK DISKS 


5'A" DS/DD 59' 


3W DS/DD 1.09 

Price based on quantity of 300 
includes sleeves, labels and tabs. 

800-222-0490 

In NJ 201-462-7828 
FAX 201-462-5658 

• 24 Hour Shipment • 

MEGASoft 

P.O. Box 710, Freehold, NJ 07728 


Circle 211 on Reader Service Card 


MULTI-CHRNN6L 

RS-232 



COMMUNICATION BOARD 

* Eight Independent RS-232 Ports 

* Flexible Interrupt/Address 
Options 

* Com driver Plus Software 
Included 

* Discounts Available 

1 - 800 - 553-1170 

E 

478 E. Exchange St.. Akron, OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 
TLX: 5101012726 


QUA TECH 

IMCOFtPDR ATE □ 


Circle 267 on Reader Service Card 



PARALLEL PORT 

for PS/2 



MODELS 50, 60, 80 

LPT1, LPT2, LPT3 
Optional Serial Port 
OEM Pricing Available 

1 - 800 - 553-1170 


| QUA TECH 

r INCORPORATED 


478 E. Exchange St.. Akron. OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 
I LX: 5101012726 


Circle 269 on Reader Service Card 


BUY QUALITY 
FOR LESS! 

DYSON 


5V4 DS/DD 39 * 

100% CERTIFIED 
LIFETIME WARRANTY 

Price based on quantity of 250 in bulk 
includes Tyvek sleeves and label kits. 

800-222-0490 

In NJ 201-462-7628 
FAX 201-462-5658 

• 24 HOUR SHIPMENT • 

MEGASoft 

RO. Box 710, Freehold, NJ 07728 
Full service duplication facility 


Circle 212 on Reader Service Card 


FRAME GRABBERS 




PRICE 

PRICE 



wilti 

without 



frame 

frame 

MG0EL 

RESOLUTION 

grab 

grab 

HRT 256-4 

256 x 266 x 4 

m 

NA 

HRT 256-8 

256 x 256 x 8 

795 

NA 

HRT 5T2-B 

512x512x8 

395 

NA 

HRT 612 24 

512 x 5T2 x 24 

1995 

149S 

CALL FOR DIFFERENT MODELS 




IBM PC/XTAT COMPATIBLE 
DIGITALIZE IN REAL TIME 

- COMPOSITE VIDEO IN 

- 24 0FT RGB OUT except model HRT 2564 

16 level gray scale oul 

SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 
FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 

- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN 0U) BOARD AND JUST PAY DIFFERENCE 

INPUT DEVICES [optional] 


Microvolt Mouse Ibus or serigll . 
Bit Pad Plus by Summag rapines. 


HRT 


PHONE *16497-6493 


S93 
. . 5359 

HIGH res TECHNOLOGIES 
P.0. BOX 7fi 
LEWISTON. N.Y, 14092 

FAX 418487-1588 


Circle 155 on Reader Service Card 


Fix common problems fast! 


You don't need to be an expert 
to diagnose and correct 
problems involving PC setup. 
All you need is HELPME™ 
software! More than 300 tests. 
On-screen help for under¬ 
standing and correcting iden¬ 
tified problems. Quick 
identification of system con¬ 
figuration and compatibility. 
$99 plus shipping and han¬ 
dling. MC and VISA accepted. 
California Software Products, 
Inc., 525 N. Cabrillo Park Drive, 
Santa Ana, CA 92701 
(714) 973-0440. 


Circle 60 an Reader Service Card 
lDEALERS: 61) 


* hi 


CHPCLOC 

10-year clock/calendar IN A CHIP! 

Easy plug-in ■ 10-year battery 
Never set date/lime again 
No slot needed ■ 100% compatible 


NOW WORKS WITH PS/2 


CHIPCIOK ^/software NOW $49,00 

30-day money-hack guarantee 

CO MPU QUEST INC, 

801 Morse Am 1 Schaumburg, IL 60193 

1-800-722-2353 
1-312-529-2552 In IL. 


yi l 




i mm 
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Computer Systems 

Jade Turbo Xt 10 MHz .*398 

Jade Turbo 286 10 MHz. s 998 

AST model 60/140/170 .Call 

Eve rex 386 16 MHz_..... *1848 

Everex 386 20 MHz..Call 

Compaq DeskPro---.... Call 

Compaq Portables ............ Call 

IBM PS/2 models 30/50/60/80.. Cali 


Hard Disk Drives 

10 MB w/eontroller,,...,*198 

20 MB w/controller.. *268 

30 MB w/controiler.,..*288 

40 MB w/controller.*398 

40 MB for AT....*338 

ST 125 20 MB .*248 

ST 138 30 MB ..*298 

ST 251-1 40 MB.*368 

ST 251-1 40 MB.*448 

, ST 4096 80 MB . *548 



- • / «r 


We are proud to feature Top Performing Products at 


LOW PRICES! 


Disk Drives 

360K half high. .*68 

360K full high...*88 

TEAC 55 BV,.......*78 

1.2 MB for AT .*88 

3W‘ 72OK..........*88 

3VT 1.44 MB.*118 

ext. 360K for PS/2.*218 

514" ext. 1.2 MB for PS/2 _*258 




Printers 

EPSON LX-800 9 PIN .*188 

EPSON FX-850 .Call 

EPSON FX-1050 ..Call 

EPSON EX-800 ....Call 

EPSON FX-286e ,.,..Call 

EPSON LQ-500 24 PIN ....*338 

EPSON LQ-850 ..Call 

EPSON LQ-950 . Call 

EPSON LQ-1050 . .Cali 

EPSON LQ-2550,.Cali 

EPSON SQ-2500 ..*398 


Okidata 320..*338 

Okidata 321.*468 

Okidata 390, ... *468 

Okidata 391. *638 

Okidata 393.*928 


Citizen 120D......*158 

Citizen 180D.....*168 


NEC P2200 ..*348 

NEC P5200 . *518 

NEC P5300 ..*688 


Toshiba 321 SL..,*488 

Toshiba 341 SL...*598 

Toshiba 351 SX. *948 


Diconix ISO Portable.*308 


Daisywheel Printer 

40 CPS Parallel and Serial. s 298 


Tape Back-up 

Mountain 40 MB XT.,*378 

Mountain 40 MB AT.*378 

Mountain external 40 MB.*498 

CMS 60 MB tape.,......*498 


Monitors 

Amdek 310A amber ,.*98 

Amdek 41GA...*158 

14" amber flat screen ...*128 

RGB 640 x 240 color ......... .*258 

EGA 640 x 350 color...*378 

VGA 800x 560.*488 

NEC MuitiSync G5.*188 

NEC Multisync (1 . *538 

NEC MuitiSync Plus,.,*888 

NEC MuitiSync XL .. *2068 

Mutsubishi Diamond Scan ,.,. ,*498 
Zenith 1490 flat. *608 


Hewlett Packard DeskJet 

DeskJet. *698 

128K PDP Desk RAM.....*98 

EPSON emulation cartridge —*68 
TMS FSM/HELV Soft Font ....... *98 

Ink cartridge ..*19 


Hewlett Packard LaserJet 

LaserJet II .. *1698 

25 in One Font Cartridge-*398 

4 MB card w/o memory ,,. S 1Q8 

1 MB memory card.*848 

2MB mem ory card..*648 

4 MB memory card,.,. *1148 

Toner cartridge .... *98 


Terminals 

WYSE model 30....*288 

WYSE model 50..,..,...*368 

WYSE model 85.... .M38 


Keyboards 

64 Key AT-Styfe .*68 

1101 Key Enhanced.*78 


4901 W. Rosecrans Ave. Box 5046 
Hawthorne, California 90251-5046 


Platters 


Roland DXY-885 .. 

. .*898 

Houston Instruments.... 

., Call 

Hewlett Packard all models , 

...Call 

Cal Comp all models... 


Scanner 


Logitech Scan Man . 

.,*248 

Diamond Flower 3000 . 

.. Call 

Princeton LS-30Q .. 

..*760 

Hewlett Packard ScanJet — 

, .Call 

Microtek all models. 

,. Call 

Dest 1020/2020 ...... 


Digitizers 


Summa Sketch 12 x 12. 

. .*378 

Summa Sketch 12 x 18. 

,,*638 

Kurta all models ,...... 

.. Call 

Cal Comp all models_____ 

.. Call 



Log i Tech 

LogiMouse Bus... ..*78 

LogiMouse Serial.*78 

LogiMouse Hi-rez. *88 


Mouse Systems 

PC Mouse with Paint... *88 


Microsoft 

Mouse w/Palntbrush .*98 

Mouse w/CAD. *108 

Mouse W/Window ..*128 


Complete PC 

Complete Hand Scanner.*178 

Complete FAX Beard.*348 

Complete Answering Machine .*248 


Buffers 

EPSON/Comrex 128K.>98 

Ouadram Microfazer 8K.*128 

Quadram Microfazer 64K ..... .*128 

Quadram Microfazer 128K.*228 

Quadram Microfazer 512K .... .*598 

Logical Connection 256K.*448 

Logical Connection 512K.*528 


Switch Boxes 

Parallel or Serial 

2 way AB. .*28 

3 way ABC. *38 

4 way ABCD,... .*58 

5 way" ABODE...*68 

Crossover X.*68 

AutoSwitch 3 way.,*198 

AutoSwitch 6 way_______*248 


Joystick 

Kraft 3 button Joystick.*18 

Kraft 3 button Joystick.. .*28 


Cables 

6“ printer ......*12 

10' printer . *18 

25' printer-- 28 

9 J serial.*18 

25' serial . *28 

50' serial .. *38 

100'serial . *58 

Keyboard extender..*12 

Monitor extender..*15 

Printer extender..*16 


Modems 

1200 internal w/s oft ware .*58 

2400 internal w/software ...*98 

1200 external.....*88 

2400 external .....,,*158 

2400 PS/2 internal . *178 

Intel 24Q0B for PS/2..,.*278 

Intel 

Above board PC 64K __.... .*260 

Above board 286 512K ....... ,*368 

In board 386 ...... *1098 

8087 5MHz,.,.*98 

8087-2 8 MHz.*148 

8087-1 10MHz.... ,.,,*198 

80287-6 8 MHz...*178 

80287-8 10 MHZ.*238 

80287-10 12 MHz....,,.,,*278 

80387-16 16 MHz ..*448 

60387-20 20 MHz. *678 

80387-25 25 MHz ..,..*878 




Boards 

Monograph ica w/Parallel ...*48 

Color Graphics w/Parallel.*48 

EGA card......,*138 

VGA card.......*248 

AST EGA Par/Ser/Clock .<168 

Dual game port ... *18 

XT 1/0 Par/Ser/CIk/Game. .*58 

AT 1/0 Par/Ser/C Ik/Game. .*58 

360/720K 1.2/1.44 MB.*48 

AT FDD/HD controller .*128 

XT Hard Disk controller ...._*58 

AST SixPak Plus.*118 

AST XFormer..*578 

Intel Above board 286 ...*378 

Paradise auto EGA...*158 

Paradise VGA .. *256 

Surge Protection 

Isobar 4 outlet ..*48 

isobar 8 outlet. 68 

Isobar modem protector.*24 

S.L Waber 6 outlet.*18 

Tripplite Battery Back-up 

450 Watt UPS. *398 

750 Watt UPS.......*498 

1200 Watt UPS..W 

Tripplite Line Stabilizer 

600 Watt LG.*98 

1200 Watt LC.*158 

1800 Watt LC.*188 

Accessories 

Kensington Master Piece.*88 

Kensington Master Piece Plus ., *98 

Vertical CPU stand ... *18 

Keyboard drawer,...*58 

Monitor TI!t-n-Swivel.,_ *18 

Printer muffler 00.*48 

Printer muffler 132. *68 

Printer stand 80 ..., . *9 

Printer stand 132.. *14 
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JADE COMPUTER 


California 

Torrance, Santa Ana, Woodland Hills 
Kearny Mesa, Sunnyvale 

Texas 

Addison, Houston 

Georgia Arizona 

Smyrna Phoenix 

Not all items In stock at 
our nine retail locations. 


Place orders and use our technical support toll free! 
Continental U.S.A. 1-800-421-5500/Inside California 1-800-262-1710 


Fax machine 1-213-675-2522/All others 1-213-973-7707 


We accept checks, credit card or purchase 
orders from qualified firms and institutions. 
No surcharge on credit card orders. CA„ TX. 
GA. & AZ. residents add sales tax. Prices and 


availability subject to change without notice 
Shipping and handling charges via UPS 
ground 5EK7lb. UPS air *1.00/lb. Minimum 
charge *3,00, 
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UNIVERSAL E(E)PROM 
PROGRAMMER $ 495 


• No personality modules; Device select ton by menu. 

• Built-in Erascr/ilmcr option (£50); Foam pad 

• Direct technical support; Full 1 year warranty. 

• Stand alone duplication & verity (24/28 pins), 

• Quick pulse algorithm (27256 under 60 sec), 

• All 24/28 pin parts to 1 Mbit; CMOS; EEPROM5. 

• 8741 1 -2,^,^^H r 9,-9H 1 -Sl T -CSl,-SV55 1 9761 & more. 

• TBM-PC, Apple, CPM or Unix driver Autobaud RS232. 

• Offset/splil Hex, Binary, Intel & Motorola 8,16,32 bit. 

• Kits from £95- Manual with complete schematics. 

Call today for datasheets If 



PC485D $95 


[RS 485/422 INTERFACE] 


• Meets the El A FtS-485 standard for multipoint bus 
transmission and the ELIA RS-422A standard. 

• Can be configured as COM1 or COM2, 

• line terminators arc jumper selectable. 

• High speed differential drivers allow fast data transfer over 
long cables (over 4,000 fl) Max. Baud rate 56KB/115KB. 

• Tri^tate line drivers permit implementation of LANs 

• Two wire (half duplex) operation. DB9 or phonejack. 

• Sample communication software available. ($50) 

PC488A_ $145 

[IEEE-488 INTERFACE] 

• Includes INSTALLABLE DOS DEVICE DRIVERS 
and software support for BASIC. 

• Optional language support for C, PASCAL, 

FORTRAN and ASSEMBLY ■ $50 

• Selectable base I/O address, IRQ and DMA. 

• CONTROLLER/TALKER / LISTENER capability. 

• Customer support via dedicated 24 hours B&C Microsy¬ 
stems BULLETIN BOARD. 

• Compatible with most IEEE-488 Software Packages for the 
IBM-PC (e^g. ASYSTANT GPIB, Lotus Measure, etc.). 

• Hardware compatible with NTs GPIB - POlA. 

PC488B _ $345 

[ IEEE - 488 CARD WITH] 
[BUILT-IN BUS ANALYZER] 

• GPBAStC package complements IBM/Microsoft BASIC 
interpreter and compiler to create a programming 
environment similar to HP desktop computers. 

• Additional libraries of over 20 high level 488 dedicated 
functions for C, Pa.sen I or Fortran available ($50). 

• Powerful menu-driven bus analyzer, which can run in 
the foreground or in the background while 488 programs or 
commands are executed, features program Stepping, break 
points and real time hus data capture (4k circular buffer). 

• Instant toggling between foreground and Analyzer screen. 

• Complete Talker/Ustentr/Controller capability. 

• Djjpswiich selectable Base Address, IRQ, DMA. 


MC/YISAjAM EX Call today for datasheets! 

B&C MICROSYSTEMS INC. 

355 West Olive Ave, Sunnyvale, CA 94086 

PH' (408)730-5511 FAX: (408)730-5521 TELEX: 784185 


PALMERASE 

World’s Smallest UV Eraser 

$4995 


^ HUSKY’” 


T. M // 

MICRO g 



gang F 

SET / 

PALM ERASE™ can erase 20, 24, 28, and 
40pin EPROMs in Jess than 3 minutes 1 Also, 
larger erasers are available to handle EPLDs. 
MICROS and other UV erasable devices. 
Please call today for more information on an 
eraser that's rigfii for you. 

LOGICAL 


PC baaed PROGRAMMER 
$599-00* 

‘rncdulft nut included. 

From A Name You Can Trust 


LOGICAL DEVICES, INC. 

E 201 N.W. 65th Place, Fl Lauderdale, FL 33309 

DKVlCii, INC. —— 

1201 N W. 65th Place, Ft Lauderdale. Fl 33309 

1 *800- 331 - 7766 ■ in Florida: ( 305) 974-0967 


“ | 

Circle 189 an Reader Service Card 
( DEALERS : 190) 


Circle 191 on Reader Service Card 

DEALERS; 192) 

"C" 


Z80 or HD64180 

for Z80 and HD64180 
Microprocessor 
Programming. 


S m 7J 

Source level deb tigging on a remote target! 



Investigate our powerful PC-based, 

C compiler for embedded Z80 and 

HD641S0 microprocessors... a com¬ 
piler written for microprocessor 
engineers. Only $495 00- 

* Remote source debugger. $195.00, 

* Additional products: assemblers, 
linkers, single hoard computers. 

Z-World 

1772A Picasso Avenue 

Davis, CA 95616 

916 753-3722 

Fox: 916 753-5141 

syriP 

ls« ™l"r08I31/lM7 " ZB0 


iC-80 In-Circuit Emulator 

* Can be configured for Z80 or HD64180. 

* C source code level debugging with our C 

compiler. 

* Works with TBM-style PC. 

* 64K overlay memory. 

* Base price $995.00. $1 340.00 including one 

probe and symbolic debug software. 

Z* World* J772 Picasso Ave, Davis, CA 95616 

(916) 753-3722 

Fait: (916) 753-5141. 

In Germany: iSystem 08131/1687 

Circle 366 on Reader Service Card 

i 

Circle 367 on Reader Service Card 


¥ 

k presto! 

A Link to 
. Mainframe 
Graphics 


Find nut bow our whole family of 
EMU-TEK graphics terminal emulation 
software makes (ipod sense for ihe work you do- 
Qall today for more information- 

CTf DATA 

r I V SYSTEMS 

(714) 995*3900 

(800) 962 3900 (800) 972-3900 (Calif.) 
10801 Dale St.. Suite M-2 
Stanton, CA 90680 




Terminal Emulation 


TEK4105 EM4105 $349 

• Tektronix 4105 

• Tektronix 4010 

• VT220. VT102 M 

• Picture files 

• VGA and EGA support 

• High resolution hardcopy 

VT220 EM220S769 

■ VT220, VT102 emulation 

• File transfer 

-132 column modes 

• Color support 

• Hotkey 


m w Diversified Computer S'/stems, Inc, 

3775 Iris Amnu& Suite IB 
Boulder. CO BG301 (305) 447*9251 
FAX. 303447-UQB 

Tratfamsds 1/7*22, VT220 DEC. fektromt - feklrowCS IflC. 
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AST Premium 

286/336 

Call 


SWEET-P 600 

6 Pan Plotter 

$589 


PRINTERS & LASERS 


Canon BJ-130. 


Citizen 180-D . 


MSP-15E. 

.295 

MSP-40 . 


MSP-45 . 


MSP-50 . 


MSP-55 . 


Premiere 35.. 


Tribute 124. 


Tribute 224. 


Diconix 150. 


HP LaserJet II. 


JDL 850 Series. 


NEC LC890. 


Panasonic 1080i-m2 ..., 


1091kn2. 


1592/1595 . 


1524 . 


Toshba 321-SL . 


341-SL. 

.609 

351-SX. 


Others . 



MONITORS 


Amdek 1280 ft Card. 


210A. 


722EGA. 


Cornerstone . 

.... Call 

Hitachi. 

.... Call 

Mitsubishi Diamond Scan ... 


Moniterm Vicing . 


NEC Multisync II. 


Multisync GS . 


Others. 


RasterOps 1648s. 


1948s . 

...2949 

Samsung. 


Sigma Designs LaserView .. 


Sony Mukiscan 1303 . 


Zenith 1490 Flatscreen. 


SOFTWARE 



AutoS ketch®.59 

BooingGraph.195 

By-Line.169 

Carbon Copy Plus.103 

Clipper.355 

Copy II PC.18 

Corefast .87 

Dac Easy 3.0 .58 

dBase Ilk .355 

DesignCad.149 

Desklink .92 

DesqView.69 

Drafix 1 Plus.Call 

Drafix 3D Mod & Options.Call 

Dollars & SenDDS Back-Up Plus .. 33 
Exoeil PC .281 


ZENITH 1490 

Flat Screen 

$579 


DESIGN CAD 

Standard or 3D 

$149 


FastBack.75 

FastBack Plus.85 

FormTool.52 

Freelance Plus .293 

Fox Base Plus.179 

GEM Draw Plus.159 

Generic Cadd 3.0 .48 

Generic Cadd Others .Call 

Harvard Graphics .255 

In House Aoot .107 

Laplink Plus.74 

Lighting Hard Disk Speedup 


LIGHTING Disk 
SpeedUp 

Increase your Haro Disk 
Speed as much as 40% III 


$69 


Lotus 1232.01 .280 

Lotus Agenda .Call 

Managing Your Money.113 

MaihCad 2.0.199 

Microsoft Windows 2.0.56 

MS-Dos 3.3.95 

Norton Util 4.0.45 

Novell Netware 286.Cal 

PageMaker 3.0.460 

Paradox 2.0.391 

PC Tools Deluxe.Call 

PathMinder 4.0 .55 

Peachtree Accounting II .145 

PFS: First Choice .77 

PFS: First Publisher .54 

PFS: Professional Hie .129 

PFS: Professional Plan.51 

PFS: Professional Write.102 

Plan Perfect.185 

QftA.177 

QftA Write.115 

Quattro.132 

Rapid File .172 

RSasefor DOS .419 

ShipMate™ (ups Manifest).199 

SideKick Plus .Call 

Smart Sysmen.418 

Sprint.115 

Tops.101 

Turbo Basic. C. or Pascal.67 


CAD CORNER 
SPECIAL 

AST Premium 286/140 
DlamondScan Monitor 
Summagraphlcs 12x12 Plus 
Intel 80287 Chip 

$3360 


DRAFIX 


MITSUBISHI k 

VENTURA 

PAGE- U 

1 Plus or 3D Module 


DlamondScan 

40W Mb Disk ■ 

$ 4 & | 

PUB 2.0 

MAKER 1 

Call 


$477 

$469 

$460 | 


SMART MODEM 

1200B Int. 2400B Int. 


$59 


$115 


WANTED 

Programs - original utilities, 
applications, etc. Earn 
royalities in just 90 days. 

Ma»l or Fax your »nfo to attn • Bill. 
MS-DOS ft MAC compatible only. 


Ventura Publishing 2.0 .469 

VersaCad & Libraries .Call 

Windows .Cad 

WordPerfect 5.0.Call 

X-TreePro.58 

DIGITIZERS & PLOTTERS 

Caicomp 1023-GT.Call 

1043-GT.5990 

Digitizers.Call 

Enter Sweet-p 600 .598 

Others.Call 

Houston Instruments.Call 

DMP 41/42.Call 

DMP 51MP.3550 

DMP 51/52MP .3200/2700 

DMP 52 .2300 

DMP56A .3800 

DMP 61.Cal 

DMP 62.Cal 

MP Options.Cal 

Hitachi Puma Pad(10 Year Warranty). 

HDG-12x12D-4.398 

HDG-12X12D-12.486 

HDG-15x15D-4.598 

HDG-15x15D-12.659 

loiine .Cad 

JDL 850 Series .Call 

Kurta IS 12x12.285 

IS 12x17.485 

Summagraphics 12x12 Plus.335 

18x12 Pro w/4 Butt ft Stylus ... .569 
Mac Bit Pad 12x12,4But.Sty .. .299 


Novell NetWare 

Customiatlon ~ CALL 


PANASONIC 

1091bm2 

$195 


SCANNERS 

ScanMan or Complete PC 
HandScanner 


DRIVES, MODEMS & FAX COMPUTERS 


Mitsubishi 40/70 Mb Hard Drive 


AST Premium 286 ft 386 .Cal 


1/2 ht AT, 23ms. 439 Mitsubishi MP286L.Cal 


Panasonic FAX Board . 
Seagate ST225 w/card 
ST238 30Mb w/card . 


NEC Multispeed.1079 

. 260 Multispeed EL II.1423 

. 285 Muttispeed HD.2209 


Smart Modem 1200B int w/sw .... 58 Toshiba Laptops .Call 

2400B int w/sw .115 Zenith Laptops .Call 

Toshba 3.5 XT/AT 720k Drive.... 09 

5.25 XT/AT 360k Drive.75 

US Robotics Courier 2400 . 299 


BOARDS & NETWORKS 


Adage AD 10/4.1370 

AD1G/8L . 2040 

AroNet .Call 

Artiste .1178 

10/18.1920 

12 . 2320 

AST .Cad 

ATI EGA Wonder.169 

VIP VGA .249 

EtherNet Plus.Cal 

Genoa VGA 600x800.259 

VGA 760x1024 . 379 

Hercules Graphics Plus.169 

Intel AboveBoard 286/512k.359 

AboveBoard PS 286/512k .... 388 

Paradise EGA 480 .Call 

VGA Plus.Call 

VGA Pro .Call 

RasterOps Color Draw 24.319 

ColorBoard 104 ... 2484 

ColorBoard 108.1162 

Sigma Designs VGA .209 

Tops Flashcard .143 

Verticom.Call 

Video 7 Vega Deluxe.177 

V-Ram.Cal 


Intel 
coprocessors 
genuine & new | 

8087-2 .132 

80287-8 (<10MHz).205 

80207-10 (->10MHz).239 

00387-16 .Call 

80307-20 .Call 

00387-25 .649 

80387-SX . 

MOUSE 


Logitech C7 Serial or Bus.65 

HiRez Bus.83 

Bus ft Paint .83 

Serial ft Publisher.104 

Microsoft Serial .95 

PC Mouse.Cal | 

HELPERS 


Logical Connection 256/512k.... Cal 

OTHERS.Cal 

ScanMan.Cad 


HITACHI Digitizer 
10 Year Warranty! 

HDG-1212D-4 1 

Includes: 

4-Butt Cursor, 1-Butt Pen 
& Mouse Emulator. 

$398 


NEW! Optical Disk Interface / 40ms 

Filesize up to 21 GigaBytes and limited by Disk Only. Speed resembles a 
40ms Hard Drive. OptiDriver supports most Optical drives including ATG 
Gigadisk, ISI525WC, LMSILD-1200, Maxtor TXT BOOS, Mitsubishi MW-5UI, 
Optimem 1000, Oplotech 5984, Panasonic LF-5000, Ricoh RO-5040WL, 

Sony WDD-3000. Host Adapters supported include Adaptec, Future Domain. 
Rancho Technology, Scientific Micro Systems, and Western Digital Opti¬ 
Driver is an applications interface for attaching optical disk drives to an IBM 
PC/XT/AT or compatible computer system. Low memory usage, approximate¬ 
ly 50kb, is required for the master program. NASA is now a proud user of this 
revolutionary interface. Kit includes OptiDriver, Host Adapter, and Manual. In¬ 
stalls as drive a O a with batch fib. 


$525 


$695 list 


Pre-approved P.O.'s are welcome. Prices reflect cash disoount and are subject to change without notice. Product com¬ 
patibility, warranties, ft claims are responsibility of manufacturer only. All returns are subject to a restocking lee. Per- 
sonal/Conpany checks delay shipping. AZ orders only add 6.7% tax. Orders are processed same Day. International orders 
Call (602) 861-1090. _ 


Volume Bids 
Wecome! 

VISA 

MASTERCARD 

PO’s 

Just Call First. 


MHI Warehouse, Inc. 

8129 N. 35th Ave. #2-3061 
Phoenix. AZ 85051 

New Orders: 

1-800-621-3999 

Order Info: 602-997-8877 

Fax:602-943-3833 
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Compu$ave EHZB 1-800-877-8855 


BOARDS 

VJv. Dig. Slave..... 545 Orchid Designer_329 

Uloy Slave_599 Panasonic Fax_642 

1ST 5251*1 IE_545 Paradise 480 Auto... 169 

£T Hot Shot 286...... 369 Paradise VGA*_249 

m VGA Wonder.. SAVE Paradise VGA Pro ... 352 
m EGA Wonder...... 192 STB VGA EM 512K . 299 

XXA RAM AT_142 Sigma VGA H_242 

Jenoa VGA HiRes... 375 Video 7 V RAM_485 

Ttel Above Board ....... Call Video 7 Vega VGA - 249 

WaptecyArtisVHercxites/Meiheus/Numbef 9_CALL 

)uadrarri7alltree/West. Dvgrtai.VertKX>niVMI CALL 

DISK DRIVES 

:DC 150 Mb_ 1,445 PlusCard 40Mb_655 

Ainiscnbe 40Mb _ 295 Seagate 20Mb Kit.... 262 

fecribe 6053 ..-.545 Seagate 30M bKit ...279 

^inscribe 71 Mb.-.635 Seagate ST251-1 -435 

floutain TD4440.......379 Seagate 4096.599 

'lusCard 20Mb .......518 Toshiba720K,3.5"Kit 89 

iST/Archive/AJtoy/Genoalomega'MicropolisCALL 
Aay nard'Maxtor/T aBgrass/T eonar_CALL 

SOFTWARE 

iarbon Copy* 5.0 -107 Multimate Advan. II - 257 

>Base III Plus_393 Paradox 2.0_412 

astback Plus-94 Peachtree Complete 145 

irst Publisher 2.0...... 75 Quattro_139 

tarvard Graph 2.1 - 254 R:Base for OS2-545 

OTUS123_CALL Symphony_CALL 

llcrosoft Excel-PC . 289 Top for DOS_105 

licrosoft Works.— 96 Ventura Publisher -.495 

Microsoft Word 4.0 -. 209 WordPerfect 5.0.229 


COMPUTERS 

Acer 20 Mhz_CALL Sharp 4502 1135 

AST Model 80_1575 Toshiba 1000 _769 

AST Model 300_ 2777 Toshiba T1200F 1469 

AST Model 340 _3999 Toshiba T1200H —.2249 

Intel 25 Mhz_CALL Toshiba 310020 —.2995 

NECail _1450 Toshiba3200 _3750 

Packard Bell 12 Mhz 1279 Toshiba 5100_4899 


Samsung 20 Mhz — 2899 Zenith Supersport..— 1625 
Samsung Laptops... SAVE Zenith Supersport 286 3395 
Acer 80386:16 Mhz / 0 Wait /1 Mb Ram / 40 Mb - 3299 

Mitsubishi 286:12 Mhz40 Mb Hard Drive_1925 

Mitsubishi MP286 Laptop: 20 Mb_2337 

NEC Powermate Portables_CALL 

Sperry PC IT : 512kb / 44Mb HD / Keyboard_2795 

Samsung S500 AT: lOMhz / 40Mb Dnve_1565 

Televideo 386:16 Mhz / 2Mb /1.2Mb Drive-2595 

Wyse 2108:8 Mhz / 512Kb / 1.2Mb Drive_1195 

Wyse 2112:12.5 Mhz / 1Mb / 1.2Mb Drive_1659 

Wyse 2214:12.5 Mhz / 0 Wait /1.2Mb Drive_1895 

Wyse 3216:16 Mhz /1 Mb / 1.2Mb Drive /0 Wait. 2795 
Unisys 386:16 Mhz / 1Mb /12Mb Drive / 0 Wait — 2695 


Altos & Other Models_CALL 



TERMINALS 


Altos V_ 

_485 Televideo 965_ 

_412 

Adds 1010 

.299 Wyse 30 -.. 

_289 

IBM 3151.. 

_389 Wyse 50_ 

_355 


Kimtron KT-70 PC —. 359 Wyse 60_395 

Televideo 905 _289 Wyse85G_379 

Televideo 955 _375 Wyse 99GT_469 

Visual/CIE/Link/Qume/Faloo_CALL 


PLOTTERS 


Calcomp 1023GT 
Calcomp 5902...... 

_3785 HP 7475 A ... 

1395 

...3395 HP 7550 A_ 

...2895 

Calcomp 1044GT 10,245 HP 7595 . 

...7795 

Houston DMP 52... 

-.2399 lokne 3700 . 

3065 

Houston 41/42_ 

_2110 lofine 4000 _ 

...3995 

Houston 56A 

.3850 JDL 850 . 

...2869 

Houston 61. 

3025 Roland 980... 

_1195 

Houston 62 

4495 Roland 880. 

.929 

NumonicsTaxanA/efsatec/JDLOthef Models — 

-CALL 


DIGITIZERS 


Calcompl2 x12_ 365 Logitech HiRes Mouse .92 

Calcomp 44 x 60__3745 Kurta IS 3_CALL 

Calcomp36 x 48 — 3195 Kurta IS 8-5 x 11 —249 

GTCO 24 x36 _1945 Kurta IS 12 x 12_309 

GTCO 36 x 48 _2395 Kurta IS 12 x 17_535 

Hitachi 11 x 11_439 Summa 12x 12 +_348 

Logitech C7 Mouse —79 Summa 12x18_599 

MODEMS 

ATI ETC_155 Practical 12001_65 

Anchor 2400E-145 Prometheus 2400B/2 „ 129 

Avatex 1200 Ext_95 Prometheus 2400G ._ 149 

Hayes 1200 _279 Racal-Vadic 2400VP _ 388 

Hayes 2400_415 USR 2400E_345 

Incomm T2400 _235 USR Couner 2400.299 

MigentPocket_109 USR HST9600 — 649 

Multitech 224 EH .— 388 USR Sportster 1200 —. 85 

Multitech 224 EC —305 Ven-Tel 18000 _939 

Novation Parrot_85 Zoom 2400 HC-139 

Avatex/Case/UDS/Otber Models_CALL 


PRINTERS 


Alps Allegro 24 _ 
Alps 324 E_ 

_354 NEC 5300 _ 

.745 NEC P5XL ... 

-..679 
.835 

Canon BJ130-.. 

_669 NEC P9XL ..... 

...1038 

Citizen1200_ 

..142 Panasonic 1080M2.165 

Citizen 180D. 

.162 Panasonic 1091 M2 .189 

Citizen MSP 15E. 

_319 Panasonic 1524 _ 

.... 549 

Citizen MSP 55 

_505 Star NX-1000 — 

— 171 

Fujitsu DL3400. 

.525 Star NX-2400 — 

-318 

Okidata 320_ 

_345 Toshiba P351SX 

...979 

Okidata 393 . 

.-959 Canon 811 Lazer- 

..1565 

NEC P2200. 

.328 NEC LC 890 — 

..3165 

NEC 5200 . 

_515 HP Lazer Jet II_ 

SAVE 

Brother/C. Itoh/Data Products'Diconix_ 

.CALL 


Epson/GeniconVOMS/OTC/Vantyper/TI_CALL 

MONITORS 

Amdek 310A.69 PGS LM300.539 

Amdek 1280 _645 Samsung TT1_79 

Intercolor 19"VGA — 1595 Sigma Laser 19" -1765 

Mitsubishi 1381A —. 509 Sony Mutliscan_Call 

Mitsubishi 20" Auto -. CALL Seiko 1430:_635 

NEC Multisync II_565 Tatung Multiscan — 475 

NEC Multisync ♦_915 Taxan 770 +_CALL 

NEC Multisync XL - 2089 Thomson 4160 RGB 209 

NEC Multisync GS -.. 179 Wyse 650 VGA_459 

PGS Ultra Sync_522 Wyse 700 _678 

PGS UltraSync 16"...... 895 Zenith 1490 _598 

Other Models_CALL 

SCANNERS 

Dataoopy 730 _1095 PGS LS-300+ OCR 965 

AST / HP / Taxan / PC Hand Scanner_CALL 


HOI RS: MON-FRI 7 AM-6 PM, SAT: 9 AM- 2 PM. Prices reflect cash discounts and are subject to change without notice. We do not guarantee 
compatibility. DOA’s Are repaired or replaced at our discretion. RM \ required for all returns. Major credit cards and selected PO*s are accepted. 

INTERNATIONAL ORDERS ARE WELCOME. CUSTOMER SERVICE <602)437-4X56 - FAX (602)437-9685. 


DATA SWITCHES 



DS-252AB. 25 pin . . .. *19” 

DS-254 ABCD, 25 p.n s 29” 
DS-362 AB. Centronics. s 24 9s 
DS-364 ABCD. Centronics*34” 

DS-902 AB. 9 pin. s 22* s 

CB 252 Crossover, 25 pin.*29 95 
CB-362 Crossover 
Centronics.*34 95 


PRINTER CABLES 


$495 

i UP 


PR-1806 6 fool. *4 M 

PR-1810 10 loot.*7 ,s 

PR-1815 15 foot . s 11 ,s 


rrvioDU OU TOOl."W 

PR-RT06 6 foot right-angle 5 9 9S 




• 3 Drawers 

• Capacily 300 5%* Diskettes 

• Sturdy wood-product con¬ 
struction with plastic drwrs 

• 6 V x 19%'x 12%'(HxWxD) 

• Will also hold compact discs 

• Pari Number: WD-301 


COMPUTER COVERS 



CC-050 84-Key Keyboard 5 4 M 
CO051 101-Key Keyboard *4 M 

CC-060 Printer .*5 M 

CC-100 Computer and Monitor .* 8 ” 
CC-132 Wtde Carriage Printer 4 6 9S 

CC-200 Monitor Ismail i.*5” 

CC-201 Monitor {target... *6* 5 
CC-300 Computer |w/o 
HonHoQ 5 6* s 


SURGE PROTECTOR 
POWER STRIP 



• Six Outlets 

• Lighted Rocker Switch 

• 15 AMP Circuit Breaker 

• UL Approved 

• Pari Number: SP-30O 


Sgnlus/Tteuse 


GM6 + PACKAGE 
WITH DR. HALO III 



• D' Halo ill Software 

• Menu Maker Software 

• Mouse Pad 


• Mouse Pocket 

• 100 - 800 dots per inch 

• 25 pin lemale connector 

• Part Number SM-600 


GENDER CHANGERS 
AND ADAPTERS 



GC-25MM DB25 M/M S 4 9S 

GC-25FF DB25 F/F *4 M 

GC-09MM DB9 M/M s 4 # * 

GC-09FF DB9 FfF S 4 M 

FM 0925 DB9 F to DB25 M s 6 9s 

MF-0925 DB9 M to DB25 F * 6 ” 

FM 2538 DB25 F to 36 pin M S 7 M 


RS-232 MALE TO 
MALE CABLES 



MM-2503 3 foot . S 5 M 

MM 2506 6 foot J 6* 5 

MM-2510 10 toot. s 8” 

MM-2515 15 foot. *11“ 

MM 2525 25 foot.. S 19 M 

MM-2550 50 foot . S 34 9S 


RS-232 MALE TO 
FEMALE CABLES 



MF-2506 6 foot * 6 ” 

MF-2510 10 tool s 8 9s 

MF-2515 15 foot. *11 94 

MF-2525 25 foot. s 19 9s 

MF-2550 50 foot .*34 M 


DISK DRIVE HEAD SURGE PROTECTOR 
CLEANING KIT POWER CENTER 



• Easy to use 

• Contains cleaning diskettes 
and fluid 

■ 15 cleanings 

DC-514 For 5 V«* Drives ... *4 95 
DC-312 For 3%* Drives *5” 


• Six lighted rocker switches 

• 15 AMP Circuit Breaker 

• To be placed under monitor 

• 121* x 2.1* x 136* (WxHxD) 

• UL Approved 

• Pari Number: SP-500 


HAND GRIP JOYSTICK 



$2495 


• Three buttons 

■ Suction cup feet 

• 4 Vi foot cord 

• 15 pin male connector 

• For use with IBM* and 
compatibles 

JS-909 Joystick *24” 

CD-215 Two Port Game 
Card .*16" 


36 PIN CENTRONICS 
MALE TO MALE CABLES 



MM-3606 6 foot.*7* 5 

MM-3610 10 foot. s 9” 

MM-3615 15 fool. M2 95 

MM-3625 25 foot.*19 9s 

MM-3650 50 toot. $ 34 M 


PS/2 ADAPTERS AND 
EXTENSION CABLES 



PS-0506 AT Keyboard to 

PS/2 Adapter . s 9 9s 

PS-0915 DB9 Monitor to PS/2 
Adapter . *9 9S 

PS-6915 6' DB9 to 15 pm S 11 M 
PS-0606 6' PS/2 Keyboard 

Extension .*8 9s 

PS-1515 6' PS/2 Monitor 
Extension . S 9 9S 


MONITOR & KEYBOARD 
EXTENSION CABLES 



KB-0506 6-keyboard Ext. 5 4* 5 
KB-0512 12' keyboard Ext. 5 7* s 
MR-0906 6'Monitor Ext , . J 5* 5 
MR-0912 12 Monitor Ext 5 8 95 


COMPUTER FLOOR 



• Accommodates both AT and XT 
compatibles 

• Molded Plastic Construction 

• Part Number: CS-200 


COMPUTER STAND 120 CAPACITY 5 V 

KEYBOARD DRAWER DISKETTE CASE 



• Reinforced 20 gauge steel platform 

• Ballbearing slides 

■ Will hold keyboards up to 
20 , A*k10V,*k2Vi*|W»0xH) 

• Overall dimensions 
22'xl5Vi*x3Vi* (WkOxH) 

• Pan Number KOI00 


• DH-070 5V«* 70 capacity 

(lengthwise) O 

• DH-120 5% * 120 capacity 

(side by side) *9” 

• DH 350 3Vj* 50 capacity 

(lengthwise) *6” 

• DH-351 3%" 100 capacity 

(side by side)... . 


• VISA MC, UPS COD. PREPAYMENT 

• SHIPPING: Exact UPS plus Si.90 per order handling 

• COD's: $3.50 additional per shipping carton, cash or cashier's check 

• 15% restocking fee on return merchandise 

• Prices and availability subject to change 


( 916 ) 441-1568 

HOURS: M-F 8 am • 5 pm PST 


National Computer Accessories 

1609 Dreher Street, Unit E • Sacramento, CA 95814 
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OiskMAS 

The Ultimate 
Diskette Value ... 



Discover the 
Difference ... 

2 FOR' LIFETIME WARRANTY _ 

/ Pkg'd in 6 different colors, bulk or boxed COLOR 

✓ 100% tested and certified 

✓ Guaranteed dipping level of 65% or above 

/ Includes tyvek envelopes (not paper), write protect 
tabs and user labels 

✓ Quality at affordable prices 

5-1/4" - 48 TPI DS-HD96TPI 

DS-DD IBM-AT Compatible 

BULK 
COLOR 
OR GRAY 


.49 

.59 


BOXED 

COLOR 


.90 

.99 


lf>N -W . ® America’s 

liCENlECh p r e ™i u ™..9 u ?! i . t y 


Color Diskettes 


✓ TIMELESS WARRANTY 

✓ 75%+ clipping level guaranteed 

/ Each disk 100% tested and certified 
/ 18 COLORS for data organization 
/ Pkgs. include sleeves, w/p tabs. & ID labels 
5-1/4" - 48 TPI DS-HD 96 TPI 

DS-DD IBM-AT Compatible 


.84 

.63 


3-1/2”-135 TPI 
DS-DD COLOR 

1.75 


5-1/4" 

48 TPI DS-DD 


PLASTIC STORAGE BOX 
COLOR 


BULK 

COLOR 


PLASTIC 
STORAGE BOX 


BASF 


1.39 

1.15 

3-1/2”-135 TPI 
BLACK DS-HD 

4.50 


DS-HD 96 TPI 
IBM-AT Compatible 




5-1/4"-48 TPI 
DS-DD I • 4 


.72 




DS-HD 96 TPI 
IBM-AT Compatible 

1.48 


Nasnua 


5-1/4"- 48 TPI 
DS-DD 

.47 



BOXED 


DS-HD 96 TPI 
IBM-AT Compatible 

*. 84 * 


BULK 


320 


5-1/4" DS/DD 48 TPI 
Exceeds ANSI spedfications 

+ 6C FOR TYVEK 


ORDERING INFORMATION 


TERMS: P O. orders accepted, government and schools on 
net 30. SHIPPING: U.S. orders add $3.00 per 100 diskettes 
or fraction thereof, add $3.00 for COD orders. 

PRICE PROMISE: We will better any lower delivered price 
on the same products and quantities advertised nationally. 




Toll Free Order Line: 


Information Line: 


1-8002332477 1-801-561-0092 


HJ/SC INTERNATIONAL 


SUPPLY COMPANY 

1376 W. 8040 S. / WEST JORDAN, UT 84088 
HRS: 8 AM TO 5 PM (MTN. TIME) 


446 BYTE- NOVEMBER 1988 



GANG/SET 
(E)EPROM 

MULTIPROGRAMMERS “ 


• Model 135 is a SET Programmer, GANG Duplicator, 

& UNIVERSAL Device Programmer. 

• Programs virtually ail 24. 28, & 32-pin |E)PROMs. 

• RAM expandable to 2Mega8yte. 

• Optional support for 40-pin EPROMs, Bipolar PROMs, 
40-pin Micros. & (ElPLD/GAUFPLA's. 

• DATA 1/0* protocol compatibility. 

• 18-Month WARRANTY & 12-Month FREE Device 
Updates. 


1-800-523-1565 


B Y;T € K 


* (U S Prices only) 


In Florida: 1-407-994-3520 

* BYTEK Corporation 

1021 S. Rf " " 


1021 S Rogers Cir. Boca Raton, Ft 33487 
FAX (407) 094-3615 Tefe* 4998369 BYTEK 
DATA IX) a a n»g.stere<j Trwtemttk ot DATA IQ 
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DYNAMIC RAMS 


1MBIT 100ns 
514256. 
41464 150ns 
41256 100ns 
41256 120ns 
y 41256 150ns 
51258 100ns 
4164 150ns 

- Fo» ftgn.jpon. Zip. Ptcc. Scrm 


■ PROCESSORS 
80387-16 

80207-10 lOmHr 
80287*8 8m H* 
80287-6 6m Hi 
8087-1 tOmHi 
8087-2 AmHx 
8067 5m H/ 

V-30 8mHr 

V-20 lOmHz 
V-20 8mHf 


$38.00 

$49.00 

$12.50 

$13.25 

$12.50 

$12.25 

Pi w Cat i 


$41500 
$265 00 
S22S00 
$155 00 
$196 00 
$14200 
$ 99.00 
$ 1275 
$ 17.00 
$ B.5Q 


■EPROMS 

Z7C101 2SO"s 
77C512 200m 

27512 250ns 

Z7C2S6 250ns 
27256 250ns 

27128A 2SQna 
27C84A 200ns 

2764 250ns 

■5. RAMS 

43256 120ns 

4364 150ns 


S 24 00 
S 1500 
S 1296 
S 550 

S 405 


I.C. EXPRESS 
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9-TRACK MAG. TAPE SUBSYSTEM* 
FOR THE IBM PC/XT/AT AND... 



For ntormation interchange, backup and archival storage. 
AK Systems otters a 9-track, IBM format-compatible 
V magnetic tape subsystem tor the IBM PC. tealunng 


■ IBM formal 1600 3200 and 800 cpi. 
a Software lor PC-DOS. MS-DOS. XENIX 


a Also lor AT4T. DEC. VAX, 
VME. S 100. RS-232. 

IEEE 468. 

# former^ <01* Mansrrvam* 

Mnrn. prions or rw* tor mtormsnon 


AKSystems 

20741 Marina St 
Oiartsworm CA 91311 
J81BI TO9 B100 
TWX 910-483-2071 
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Adda 

Weatherstation' 
to your Computer. 

You know how much you depend on your 
computer. Will PC Weather Pro, your IBM PC, 
XX AT or other compatible can #ve you the 
weather as wril .And even keep a perpetual 
record. Includes hardware, software and 
weather instruments Here’s what you’ll 
measure. • Wind speed, direction • Inside, 
outside temperature • Barometric pressure 
• Rainfall • Other software options available. 
Ask when you call. 


'$575 


VISA/MO’ 
AMEX accepted 


miinc 

•WOO Kruse Wav Place 
2-120, Lake Oswego. OR 97035 
l-HOO-247-5712 
In Oregon (503) 635-3966 
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/fllilSD Sets The Pace! 

Cy Tangos ease-of-use, rich functionality 
and crisp output have brought lens of thousands of boards 



Start-to-finish design tools include:_ 

Tango-Schematic With library Manager. $495 

Tango-PCB I mil Grid. 9 layers. tierher Outpul. $495 
Tango-Route Nuioroutes w+'t, Fast!, $495 

Tango-Tools x Money-Savin# Utilities* $295 


let's discuss wur design needs Toll-Free, or order a full 
function Evaluation Pk^ lust S10 VEA/MC 

800433-7801 Satisfaction guaranteed 

AOCEl. Technologies. 7358 ‘Bade St.. San Diego, CA 92121 
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RS-232C INTERFACE AND 
MONITORING EQUIPMENT CATALOG 
FROM B&B ELECTRONICS 

WRITE or CALL for YOUR FREE 
COMPREHENSIVE B&B ELECTRONICS 
^ CATALOG TODAY! 

Pages and pages of photo- 
graphs and illustrated, descrip- 
tive text for B&B's complete 
line of RS-232 convert- 
ers. RS-422 converters, 
current loop converters, 
adapters, break-out boxes. 
^ data switches, data splitters, 

short haul modems, surge 
protectors, and much, 
much more . Most products 
meet FCC Part15J 

Your RS-232 needs for quality, ser¬ 
vice and competitive prices wiH be more 
than met by B&B ELECTRONICS. 

Manufacturer to you, no middleman! 

Money-back guarantee! Same-day shipment! One-year war¬ 
ranty on products! Technical support available. 

Write For Your FREE Catalog Today! 

B P electronics 

manufacturing company 

15021 Boyce Memorial Drive • PO. 8ox 1040 • Ottawa, IL 61350 

Phone: 815-434-0846 
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What's New at 

AMERICAN DESIGN COMPONENTS? 


"The Source" of the 
electro-mechanical components 
for the hobbyist 


W f e warehouse 60,000 items at 

American Design Components- 
expensive, often hard-to-find com¬ 
ponents for sale at a fraction of their 
original cost! 

You'll find every part you need — 
either brand new or removed from 
equipment (RFE) in excellent condition. 
But quantities are limited. Order from 
this ad, or visit our retail showroom 
and find exactly what you need from 
the thousands of items on display. 
OPEN MON.-SAT., 9-5 


THERE'S NO RISK! 

With our 90 -day warranty, 
any purchase can be returned for 
any reason for full credit or refund. 


12” EGA COLOR MONITOR 
25 KHz — High Resolution 



Perfect for text, 

CAD, & other 
graphics. 8-color 
display. Scanning 
frequency to 25KHz. 

Res.: 752 x 410. Input: 110/220V. 50/60Hz., 
75W. Mounted in metal chassis. Works 
ideally wAhe EGA "Wonder Card" (sold 
below). Diagram incl. Hitachi #CD1215-DTL 

Item #18059 $129.00 

★ Also available in 14“ 

(Same specs as above.) Hitachi #CD1415-DTL 

Item #18599 $149.00 


EGA WONDER CARD 

IEGA/CGA/HGC & MDA Compatible) 



Offers wide flexibility: displays all major software 
standards on any of the major monitor types. 
IncU connectors for EGA & RGB color monitors, 
TTL & composite monochrome monitors. RF 
modulator. PC portable, video in/out light pen 
& IBM feature connector. User-friendly manual; 
132 column support for Lotus 1-2-3. 

Item #19693 New - $229.00 


DYNAMIC MEMORY BOARD 



★ 0-256Kb 
memory in 
64Kb increments 

★ Software included 

★ Fully socketed for easy upgrade 
(IBM parity checking) 

★ Memdisk: simulates high-speed disk 
in RAM memory 

A Allows you to print while still using 
the computer 

Techmar #MU203010 (w/o RAM) 

Item #19977 New - $29.95 

★ 64Kb RAM in sets of 9 

Item <19983 9 chips for $17.50 


5V4" FULL-HEIGHT 

HARD 

DISK 

DRIVES 

40Mb M 
(AT/XT «■■■ 
Compat.) 

High speed, 40 ms. access time. 
Quantum #0540 

Item #17765 New - $379.00 
10Mb (ST412 Compat) 
Major manufacturers — 

Get them while they last! 

Item #17199 $99.00 ea. 


PC/XT/AT Compatible 
ENHANCED LAYOUT 
101-KEY KEYBOARD 


’r.rrrprr 

M m? 

Wt'i 


racfli 


★ Membrane 

★ 12 Function Keys 

★ Separate Numerical Cursor 

★ LED indicators for Scroll, 

Caps & Number locks 

★ 1" inclination Foot Stand 
Mfr. #29079 

Item #19680 New- $49.95 


ANTIGLARE 

SCREENS... 

Glare & reflection filters that im¬ 
prove speed, accuracy & 
operator 
comfort... 



IBM PC 

Monochrome.—Item #19215 

IBM PC Color--Item #19216 

AT&T Monochrome.Item #19223 

Apple Macintosh-Item #19225 

Compaq Portable.hem #19226 

New - $8.95 ea.; 2/$15.00 


Call or write with any 
other requirements... 


COMMODORE 
PLUS 4 COMPUTER 


5V4" HALF-HT. 
HARD 
DISK 
DRIVES 



10Mb 

(IBM 9 Compatible) 

Mfr-NEC #D5124 
Item #19704 New- $99.00 
20Mb (ST225 Compatible) 
Mfr-Olivetti #EM5520/2 
Tested-Uke NewI 
Item #20060 New- $159.00 


115 CFM MUFFIN® 
FANS 



115VAC, 

60Hz., 

21W., 

28A., 

3100 RPM, 5-blade model, alu¬ 
minum housing. Can be mounted 
for blowing or exhaust. 

Dimen: 4'Vi«" sq. x 1V 2 " deep 
NEW — Mfr: IMC 

Item #1864 $9.95 
USED — Mfr: Centaur/Howard 

Item #5345 $5.95 


TTL MONITORS. 

HIRES... 

(Open 
Frame) 



12"-Monltor Ktt 
Green phosphor. Input 115VAC. 
Made up of sub assemblies: 
CRT, board, & transformer. 
(Hook-up diagram incl.) 

Item #6811 New - $19.95 
15" Data Display/Monitor Kit 
Alphanumeric & graphics display. 
Green phosphor. Input power reg. 
24VDC. Bandwidth: 22-72Khz. Con¬ 
sists of 2 subassemblies: CRT & 
board). (Hook-up diagram ind.) 
Wells Gardner #15V7025 

hem #16171 New- $24.95 


5V4" FULL-HEIGHT 
DISK DRIVE 
(IBM 9 
Compat) I 



48 TPI,40 Track, 

Double Side/Double Density 

Tendon #TM 100-2 or equiv. 

Item #7928 $79.00 New 
2 for $150.00 New 



27 CFM 

MINI 

FANS 


115VAC/60HZ., 12W., low noise- 
level fans. Can be mtd. for blow¬ 
ing or exhaust. Fits standard 3 V 2 ” 
relay rack. Impedance protected. 
7 metal blades. 

Dim.: a^'sq. x 1 ’Vdeep 
Mfr - Rotron or equiv. 

NEW -Item #13210 $7.95 
RFE -Item #1873 $5.95 


SWITCHING 

POWER 

SUPPLY 



DC Output +5V @ 18A 
-5V@2.5A 
+12V @ 2.5A 
Input 115/230VAC, 50/60Hz. 
Dim: 13"L x 4V 2 'Wx 1 Vj'H 
Mfr —Sola #39-139 
hem <17210 New - $29.95 


3V2" MICROFLOPPY 
DISK 
DRIVE 



1 Mb (unformatted), 135 TPI, 3 ms. 
access time. Power require¬ 
ments: >12, +5 volts. Removed 
from operational computers — 
TESTED — UKE NEW I 
Mfr —NEC, model FD1035 

Item #17171 $ 79.00 ea. 
2 for $150.00 


EXTERNAL 
DISK DRIVE 
CHASSIS 


With 
60W 
power 
supply 
(fan cooled). 

Can accommodate: 

2 full-ht. drives our item #7928 

2 floppy drives- #1904 

1 hard drive & 1 floppy.. #13250 

Input 115/230V, 50/60 Hz. 

Orig. for Burroughs computer. 
Dim.:11"Wx8"Hx12" deep 

hem #14541 $59.50 



ADJUSTABLE 
POWER SUPPLY 

0-16VDC 



input: 120VAC/60HZ., .6A Output 
variable, 0-16V, 16VDC m8x. @ 
4.0A UL approved; thermally pro¬ 
tected. Has 'on/off indicator light 
& front panel mtd. polarized jack. 
Perfect for use w/variable speed 
motors, fans, toys, etc. 

Dim.: 6%*W x 3 VH x 3V 2 'deep 
Mfr - Black & Decker #9821 

Item #1958 5 New - $19.95 


.. We carry a complete line of Computer 
& Game Accessories and Equipment! 



PLUS 4 — 

(Cost. Retums-Tested GoodI) 
Built-in software incl.: a word 
processor, spread sheet graphics, 
8t a filing system. Comes com¬ 
plete w/power supply & instruc- 
struction manual. 

Item #19202 $49.95 


STEPPING MOTORS 
for ROBOTICS... 

Precision steppers with 
increments from 1 to 7.5oo 
Speeds up to 5,000 steps. 

hem Step DC Torque 
No. Angle Voltage oz/in. 



Fig. 3 


Type Mfr. 81 Pert No.Dimensions_Fig. 


5275 

1.8oo 

1.8 

72 

PM 20 

Superior 

MO61-FF-6201B 

2"Lx2V 4 "dia.x2VH 

1 

$19.95 ea. 
2 for *37.50 

7630 

1.8 00 

3.0 

200 

PM 

Superior 

MO92-FT-402 

2'L x 2V 4 *dia. x 2V 4 "H 

1 

$34.50 ea. 
2 for S59.50 

16410 

1.80O 

12.0 

700* 

PM 

Applied Motion 
4617-839 

1V 2 "sq. x 1V 4 '0 

2 

$9.95 ea. 

2 for *14.95 

16406 

3.6°o 

12.0 

700* 

PM 

Applied Motion 
4617-838 

IVj'sq. x IV D 

2 

$9.95 ea. 

2 for *14.96 

7014 

7.5*o 

12.0 

900* 

PM 

Mitsubishi 

2V|'sq. x 1*D 

3 

$10.95 ea. 

*Grams per Cm. 




55SI-25DAYA 


2 for *19.96 


THERMAL PRINTER 

Dot Matrix—120 CPS 



AMERICAN DESIGN COMPONENTS, 

YESI Please send me the following items— 

item How 

No. Many? Description_Price Total 


Print speed: 120 CPS; paper width: 8 V 2 *- 
80/132 columns/line. With RS-232 IBM serial 
interface. Operates on 115/230V, 50/60Hz. 

Hewlett Packard #HP2671A 

Item #19705 $ 79.00 

(Removed from working systems!) 


Total 

Shipping & handling: we ship UPS unless 
otherwise specified. Add $3 plus 10% of total. 
Canadian: $3 plus P.O. cost Charge only. 

Sales Tax (N J. residents only, 
please edd 6% of total) 

ORDER TOTAL 


815 FAIR VIEW AVE„ P.O. BOX 220, FAJRVIEW, N.J. 07022 
□ My check or money order is enclosed. 
n Charge my credit card. 

□ Visa □ Master Card □ Amex 


MINIMUM 

ORDER 

$15. 

Byte-1188 


City 


State 


Zip 


!^ev*£* ta/o 9 , 

/ / ORDER total _ A// inquiries and free catalog requests—call (20 V 941-5000. 

For all phone orders, call TOLL FREE 800-524-0809. In New Jersey call (201) 941-5000. 


Card No. 


Exp. Date 


Signature 


Telephone: Area Code 


Number 


Name 


Address 


Circle 21 on Reader Service Card 
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WE OFFER: 

1. Sam© Day Service - All orders 
shipped, insured, within 24 hrs 

2. Guaranteed Satisfaction - Lifetime 
warranty, 30-day return guarantee 

3. fn-stock Inventory - No delays, 
no disappointments 

4. No Minimum Order - Quantity 
discounts also available 

5. Pre-Approved Purchase 
Orders and Visa & Master¬ 
Card Accepted 


AND GREAT PRICES! 

5.25 Black Disks, DS/DD .. .36 ea. 

5.25 Color Disks. 8 Colors 

Available, DS/DD ..46 ea. 

5.25 Black Disks, DS/HD . .82 ea. 

5.25 Color Disks, 8 Colors 
Available, DS/HD.94 ea. 

3.5 Blue or Gray Disks, 

DS/DD.... 1.12 ea. 

3.5 Color Disks, 5 Colors 

Available, DS/DD. 1-28 ea. 

3.5 High Density, Black 

only ................ 3.80 ea. 


100% certified and tested. 

Error free lifetime warranty. All disks 
include generic white box, Ty vek 
sleeves, labels, write protect tabs, 
shrink wrapped. 



CONTINUOUS FORM LABELS 


Size 

Across 

Box Qty. 

Price/1,000 

25/4X7/16 

1 across 

10,000 

$1,95 

23/4x7/16 

4 across 

20.000 

$1,95 

2VaX 15/18 

1 across 

5,000 

$2.18 

2 Va X 1 5/1 6 

3 across 

15,000 

$1.98 

2V* X 2W 

1 across 

2,500 

$12,00 

23/4X1-7/16 

1 across 

5,000 

$3.00 

3 x 15/16 

4 across 

20,000 

$2.00 

3.3 X 15/16 

4 across 

20,000 

$2.05 

31/2x15/16 

1 across 

5,000 

$1.90 

3 Va x L 15/16 

2 across 

10,000 

$1.90 

3Va x 15/16 

3 across 

15,000 

$1.90 

31/2X15/16 

4 across 

20,000 

$1.90 

4x15/16 

1 across 

5,000 

$3.21 

4 X 15/16 

3 across 

15,000 

$3-21 

4 x 1-7/16 

1 across 

5,000 

$3.25 

4 X 1-7/16 

3 across 

15,000 

$3.25 


Prices quoted for full boxes only, 
* Designed for the 3Vs” disk. 


"The Quality Disk & Label Specialist 
Since 1982" 

1040 Broadway 
Westville, NJ 08093 

609-456-6996 

FAX# 609-456-7172 

All products assembled in the U.S.A, 
All orders F.Q.B. Westville, NJ 
C.Q.D. orders add $2.20 
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Communications 

Analyzer 

(D 


■MfifBlSl 


COM!; 


COM2; 


|-1 RS-232 

I — I Device 

T ~ j RS-232 
I-1 Device 


-Monitors and stores to disk RS232 
async data in real time 

- Dual line DCE over DTE format 

- Perform action on any data pattern 

- Interactive mode 

- Fully configurable, includes cables 

- For IBM/PCyXT/AT or compatibles 


flfe 


Palladia^ $395.00 

Technologies demo $ JO 
Incorporated 


1-800-537-5046 {301)576-0575 


Circle 395 on Reader Service Card 




merican 

Semiconductor* 


Complete units 
as low as 



XT, AT, & 386 Compatibles 

Not a Lease—You own it 

* 2,500 Service Centers! 

* Instant Credit! 

* Technical Support! 

Call for Details 

1-800-825-SAVE 


Circle 25 on Reader Service Card 


W* 


9 TRACK 
TAPE SYSTEM 

FOR IBM PC/XT/AT 



* Wain fra me to PC Data Transfer 
' High Speed Backup 

* All Software, Complete System 

* Service and Support, easy 
Installation 

call (BIB) 343-6505 or write tar 

Cnnfech Computer Corp. 

P.O. Box 153 Tarzana, Calif. 91355 


CONTECH 


Circle 81 on Reader Service Card 



2400 BAUD 
$95 MODEM 


30 DAY FREE TRIAL 

SUPERIOR PERFORMANCE NOT ER¬ 
RORS AND NOISE m CAN PROVE IT NO 
COMPROMISE 2400. 1200.300 BAUD MODEM 
FULL FEATURED, HAYES COMPATIBLE IBM 
INTERNAL - SOFTWARE INCLUDED ■ DEAL- 
ERS 3NQUJRE - 30 DAY MONEY BACK TRIAL. 
CALL FOR DETAILS 

CompuCom Corporation 


(800) ACT ON IT 


(408) 732’4500 


Circle 72 on Reader Service Card 


VOICE IN A BOX 

$80.00 each'-oSSS"" 



Tim VtH m Playback Bound |VPg| 
in ijl playback rrl Sib vdna bn ,1 


VOICE ON AN EPROM 


Ifitli* PC XT«F CompaliO* Symnn 
W*» Devobpnwl SdImhj (VO 

vtiiz; Caid iDMCl lofC 
vocc em- a Epfom & Ham chfi and »—■« • <*** 

plm in rfte crap. &n tint Vptf* Micnephra t imw*gzi«i| |'?co 

Pr^toLk Upofd CVPSJ Ti«! >■ iH *u SpsoHsi ItiWWk Bnctosi rt) »l» 
tun i™ inamMly rttiybu* inir bgh nio VDS ftorakipirait scfiwaie 
aiM<y 4QdnKl w* inci inn you 1e mama btoytoack *** 
k03'-‘ d^lLTCd race on I PC KTiW, nnj 

Applications: -icmpiiibta idw altawi yguta ^ 

race doa Ns ThH ilma in? can aien 
tie pit«ji3wn«l into an Epram Clvp 

^ •s7cram Pujorawan 

On n dip CALL (4151. B59-03TO TO OflCER 

am tiflM ■ nwcfy any,!™, «. im to FROM THE U £ l-BM-3e3-7«7 
liw ff» 8<«Wl 'nw-mn’ II U 

i.kc a iiliu-m * t-'ji COMPUTER AGE LTD. 

ItHtf Due's raoi and Itm aputid pn b q}( 730 

meniorv a ihan fat yau u raudl <Hm c-rryu OUT LnG iWO 

■wi hsw ni»|H Milking ntw„i em NO “LETON, ONT, LOQ 

ling llnpr Mill «i Ihu rjhlpt PAX 659-0772 
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TurboFlow $69 

Flowchart drawing for IBM PC/XT/AT/PS2 



Pop-up icon menus 

• Variable size symbols 
Paper size to 34" x 44" 

* Hercules mono, CGA, EGA 

• HP-GL, DM/PU SweetP Flutters 

* Automatic PANning to scan drawing quickly 

‘ JB M/EPSON, NEC, OKI DATA. LIP LaserJet 
Dnytrnn Elect ronics Inc. 

610 S. sherman #104, Richardson, Tx 750®l 

Add s&h <S4 USA, 520 foreign). Tot* residents add sales lax 

Order Today! 1-214-669-2137 

Money-back guarantee 
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LOWEST PRICES FROM NEVADA’S LARGEST SINGLE COMPUTER OUTLET 


CAT8MHZ 

BASE SYSTEM 

* 256K (Opt 64JJK} * 150 Watt Powst 

Supply ■ AT Style Keyboard 

* 4.77 or 8 WIHZ Keyboard SelsctabJa 

« FDC 

* 6087 Socket - 360K Floppy Otwb 

$39900 ** 


COMPLETE SYSTEM CM1 FOR PRICE 



CAr 286-10 

BASE SYSTEM 

* 512K Exp, to 1 MEG • 20G Watt Power 
Supply * AT Style Keyboard 
* Western Digital Controller * 1.2 Meg JSrT 
Floppy * Leaat BJos w/manuafe * Systems v 
DocumefitalBn • 1 yf war. * Clock/Calc 

$92900 


ji 


COMPUTE SYSTEM CALL FOR PRICE 
11j3 Morions SI 


. 


OPTION A 

12" Mona Arntrac Monitor 
Graphics Card wlpar port 

5546°“ 


OPTION B 

640 x 200 Color Monitor 
Graphics Card wJpar port 

*716“ 


OPTION C 

12" Mono Amber Monitor 
Graphics Card w/psr port 
20 Meg Hard Drive 

*019“ 


OPTION A AT 

12" Mono Amber Mor 
Graphics Card Vitpar port 

si(J76“ 


qpticp a at 

840 K 200 Color MO 
Graphics Card w/par port 

*1299“ 


OPTION C AT 

12' Mono Amber Monitor 
Graphics Card w/psr port 
2Q Meg Hard Drive 

51399“ 


CALL (800) 654-7762 FIRST FOR GUARANTEED LOWEST PRICE 


^ PRINTERS BY 

**5* EPSON 

LX8DQ ...199 LQ 500 .339 

LX&6E 329 LQ85G 529 

1X286E 429 LQ1Q50 749 

EXfiflO 439 FX850 349 

L0Z50D 839 FX1Q50 499 

Panasonic #CITIZEX 

KXPIO&OI 144CPS . 199 180D 180CPS 9 Pin 10" 179 

KXP1091I 192CPS , 229 MSP15E 16QCPS 9 Pin 15 H 369 

KXPT092I 24DCPS 379 MSP40 250CPS 9 Pin 10" 369 

Tractors - Shed Feeders — Cables — Ribbons Available 


u _ VIDEO CAROS 

VBQB MDEtSfiEVCN 179“ 

Eve rex EGA 640 x 350 12B» 

Vega VGA PS2 Compatible 349» 

Emm VGA 640 x 400, 17 VGA Modes 249** 

Everex PGA 640 x 400, 256/4096 Colors 629” 

MEAD Monographics w/par port Hercules comp. 58” 

MEAD Color graphics w/par port Hercules comp 58” 


ODD’S & END’S FROM MEAD 

150 Watt Power Supply Direct PC Replacement 54” 

200 Watt Power Supply Direcl AT Replacemen I 79” 

Dos 3 2 w7GW Basic ..69” 

Everex Ram Expansion for AT or XT starting at 59” 


Seagate HARD DRIVES 


COMPLETE KITS 
ST125 2GMeg 4D Mil V? Ht 
ST225 20Meg w/conl. A Cables 
STZ3B 30Meg w/conl & Cables 
STZ51 40Meg Vi HT 40 Mil w/software 
ST25M 40Meg, 28 Mil Sec 
ST277R BOMS 40 Mil % HI 
ST4Q26 20Meg Full Ht 40 Mil 
ST4B38 30Meg 40 Mil Full HI 
ST40S3 40MB 28 Mil Full Ht 






299“ 

269“ 

299“ 

379” 

479” 

4B9** 

279” 

2 m* 

519“ 


ST4096 BUM eg Full HT w/software 649” 


MODEMS BY 


EVEHEJtr 1 


EV-920 EverCom 12 300/1200 bps Sitcom Software 74“ 
EV-940 EverCom 24 2400 Baud Int. Bilcom Software 139“ 
EV-945 External 2400 Baud 199“ 

Fo r error correcting add SI 0.00 
13513 Compatible Major Manufacturers 
120Q Baudlniernal w/Software 69“ 

1200 Baud External fully Hayes Compatible 99” 

2400 Baud Internal Vs card w/software 129*° 

2400 Baud External Fully Hayes Compatible 129*" 


TAPE BACKUPS BY^^r 

-=SEVEI1EJI- 

40MB Mini Cartridge, 1.8MB/min, XT 359“ 

40MB Mini Cartridge, 3.6MB/min, AT 359“ 

40MB Streaming Cassette, 5MB/min w/cont 539°® 

60MB streaming Cassette, 5Mfl/min w/conl 619“ 

60MB Streaming Cartridge, 5MB/min w/Full cont. 779“ 

125MB Streaming Cartridge, SMB/min w/Full cont 

External Add 195"* 


CONTROLLERS BY 

WESTERN DIGITAL 

WX-1 8 Bit Vi Sized for XT 69"" 

WA-2 IB Bit Full Sired Hard/Floppy. 119*" 

WO-27X 8 Bit RLL W Sire 79” 

WAH 16 Bit Hard Drive Controller ONLY 129” 

RA2 16 Bit RLL Hard/Floppy for AT 159“ 

MEAD Floppy Disk Controller for XT 29"" 

MEAD 11.2 Meg & 360K Controller for XT 59“ 

Hard/Floppy Cable Set...... 8“ 


MONITORS BY 

SAMSUNG 

1252 12” Amber w/Tift & Swivel Base 
1257 12" Amber Flat Screen 720 x 350 
1464 14" Color 640 x 200. 16 colors 
1453 14" EGA 640 x 350 64 coiors/ 31 
CIM551 Multisync EGA 720x460 

IBM CGAtVGA/PGA/EGA Compatible 



79” 

89*" 

239*" 

369** 

439** 


FLOPPY DRIVES FROM 

FROM YOUR LOW PRICE LEADER 

360K Va Ht. PC Compatible 
1.2 Meg Mitsubishi Black Face 
720K 3vV* Epson Drive w/5W* mounting . 

1.44 Meg Wh" Drive w/SV*" mounting 
360K Tandon TM10Q-2 Full Hi 
160K Tandon TM10CM Full Ht , 


^8? 

69” 

79“ 

69“ 

119“ 

69“ 

39“ 


COPROCESSORS BY ^ 


Intel 8087 SMhz 
Intel 6087 BMhz 
Intel 80287 6Mhz 
Intel 80287 BMhz . , 

Intel 80287 1 QMfrz. . . . . 

Intel 80387 iGMIi; 

Intel 80387 20Mhz 


99“ 

139“ 

179” 

239"" 

279"" 

399” 

699*® 


ALL ITEMS BELOW ARE REDUCED BELOW DEALERS COST 


LETTER QUALITY PRINTER 

DAISYWHEEL PRINTER MANUFACTURED BY C.I70H 
Why pay S1149 for a Lltott 

STARWRITER™F-10 

When our 40 ops letter quality daisywheel 
printer from the same manufacturer is only 


$29900 



1DQ for $249 ea. 


> 6 ft. Serial Cable. % m 

* AT or XT HS232/Serial Interface 39® 

* Bidirectional Tractor . 149“ 

* Cut Sheet Feeder . 199“ 


STANDARD FEATURES 


► 40 CPS * Accepts Paper to 15 inches • form 
Length and Pilch Set from Conrol Panel 
* Industry compatible ribbon, printwheels and 
control commands * RS232 Serial Interface 



RAM UPGRADES 

1 Yft. WARRANTY 



4164 

150 NS 

2” 

41256 100 NS 

12™ 

Simm Sipp Zipp 


4164 

12QNS 

3“ 

41256 80 NS 

13^ 

256 x 9 100 NS 

129"" 

4164 

100 NS 

3* s 

4464 150 NS 

1S« 

256 x 9 120 NS 

119'" 

41256 150 NS 

.11« 

IMegxI 120 NS 

37“ 

IMeg x 6 120NS 

449"' 

41256 120 NS 

11» 

TMeg x 1 100 NS 

39“ 

iMeg x 9 120NS 

499"" 


60 MEG TAPE BACKUP 

* Wang Tec GO Meg Drive 
* Controller & Software 

Uei 1195 Mead 499 


AT BARE SYSTEM 

• 10 MHz, D Wait Stale Mother Board 

* AT Case and 200 Watt Power Supply 

• 101 Enhanced Keyboard 

lim 799 Wbsu 429 


10 MEG HARD DISK KIT 

includes Controller & Cables 

» Vfc Height • 80 Msec 
Brand Hew/Major Manufacturer 

Mead 159" 


40 MEG HARD DISK 

AT COMPATIBLE 

• Full Height * 40 Msec 
■ 30 Day Warranty 

Head 279"" 10 for 249“ Da 


AT CASE 

• 2 Bay Standard AT Style Case 
- Keylock Power and Hard Drive LED's 


TAPE CASSETTE/CARTRIDGE 


List 99 


Mud 39*" 


DC 1000, 3M. 
DC30QXCP 45Meg 14” 
CS500 , 19“ 


goo 

DC30QA Used., 7°° 
CS6QD 24” 


800 - 654-7762 

SALES: T i.m.-G pun. PST 

702-294-0204 

CUSTOMER SERVICE f ORDER STATUS 
9 #.m.’4 p.m. PST 

FAX 702*294*116$ 


MEAD 

COMPUTER 


NO SURCHARGE FOR MC/VlSA 
TERMS: 

MC * VISA - COD * CASH 



pEF&Diial Checks * AE add 4tt 
2Wfa Restocking Fee or Unm-Defectlve Helpm 


n 


thf .1 Cut frlBB SottBd to 

U RAM t«| iiidude AU are new. 90 Cay warrants 


1000 Nevada Hwy. • Unit 101 • Boulder City, NV 89005 


SHIPPING: (min 6«} UPS 
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3M 


*FRE£! DataSaver. *, 
a $13.95 diskette tiler!! 

rnRvioi?! 

DS-DD DSHD 

.69 ... 5.25" 3M Diskettes .. * 1.45 

1.49 .. . 3.50" 3M Diskettes ... 3.99 

1.99.. . 8.00" 3M Diskettes ... 2.25 
.85*... 3M Mark Q PC "Foimatted" Disks 
.47... 3M Highland Bax Diskettes 
,52... 3M No Logo Bulk, w/tyvek, labels w/p 

DC-1000 __ + 12.65 DC-30DXLP .., .19.45 

DC-2000 . 17.05 DC-600A. 21.45 

3M Mag Tapes 2400' W-T-S .......12.50 

3M Mag. Tapes 1200' W-TS . 9.25 

4 4 AP Data O&lender 050 Date Delencter 070 4 J Qfjj 
I TiH For SO - ar ter 70 - 514“ wfkeys I J 


BASF 



*FREE Plastic 
Library Box 


Quantity Discounts 
Available 


5.25" BASF Diskettes 
3,50" BASF Diskettes 
8 00" BASF Diskettes 

COLOR-CODED 
MODULAR FILING 
CASE FREE WITH 


DS-HD 

‘.89 

3.79 

1.99 


EACH PURCHASE OF 25 

BASF 3.50" Diskettes! 

BASF Mag. Tapes 2400’ W-T-S .11,95 

BASF Mag. Tapes 1200' W-T-S .7.99 

BASF No-Logo 5.25" DSrDO .42 


MD2-DMP MD2-HDMP MF2-DDM 
mPVPlI^ DS/D0 5.25* DS/HD 3.M M DS/0D 

md CK!!!" .69* 1.49* 1.69 


Verbatim 5JS "™£° «f 3 ™ D 
-Dfw> — .69 1.29 1.49 

'FREE DataUffFUa Offer buuir 


COLOR DISKS 5..25“ DS/0D 3.50" 0S/DD 3,50" DS/HD 

KAO -69* 1.59* 3.49 

SathfB SBwto _ XU* 


!3jl 


Nashua 


BULK 


5.25- DS/DD 5.KF DS/HD 3.50"DS/D0 

.69 1.49 1.69 


5,25" DS/DD 5.15" DS/HD 3.SO" DS/DD 

.46 .82 1.29 


3.35 


Bo* ot TEN 5.25 H DS/DD 
with sleeves, labels and 
_w/p tabs 

Black Disks Color Bisks 

.29 .... 5.25” DS/HD/48TPI ... .39 
.69 .... 5,25" DS/HD "AT" .... .79 
1.11 ... 3.50” DS/HD/135 TPI ... 1.25 

FREE SLEEVES. LABELS AND W/P TASS 


RIBBONS STORAGE 


-Please call for information— 


TERMS: VISA. Mastercard or AMEX COD only add S3.00. Prepaid 
orders deduct 2% cash discount, PC's accepted Irom recognized 
institutions and corporations cn Net 30. Bank draft. T/T or L/C 
acceptable. Shipping: $4/100 or lewsr disks.. Reduced shipping 
charge on larger quantifies, Price dueled lor case (1W disks) 
quantities less than a case add 5%. 

WE BEAT ANY PRICE! 


Toll Free Order Line: 

1 - 800 - 523-9681 

TLX-9102404712 


Information Line: 

1-801-255-0080 

FAX-801 -572-3327 


a DISKCOTECH 

OISKCO TECHNOLOGIES, INC. 

213 Cottage Avenue 

P.O. Box 1339 Sandy, Utah 84091 


PAL/EPROM PROGRAMMER for PC 


VERSION 2 of Software and Hardware 


> FVognsmii 2G iisrf 24 pin MM3. 
NS, TL, At tern, Copras, RicoW 
9rni*rz PALu, 6PUJ tUV 
csruiblc). polarity, pud HA types. 


Wiriry. pffMKt. print, ami 
file ki*d mt uvt of praffUL 
1 /EDEC fUes supposed. 

•2H6-ZBI3 EPSOMs- 


*wii>, blink check; HJ/LO ipln, 
edl! in ASCII. HEX. or Decimi], 
1 INTEL Btot mid Motorot* ’S r 
Reunite 



200/ICO MHz LOGIC ANALYZER for PC 


*1299 



(-A2720Q 

*1899 


- 24 diMind mode with itUchtHHw]» 6 Gunn a I made ^ 

* Jmornfll Rj,to Fmm SLIPW Ha [LAHTflU M 10DMHKLA3TLDQ id ISO Hi 
■ Kitcnul ClwJr from DC Id 50 MHi - 1 6 L=*ol Tti£#xt»£ 

* ThralwGd Volume Level u TTL, BCL, at 4V Ea +]4V vtriiliji * Du* 
Dupljp u Timing Dagnm ot Stair Lltt - Sbvx&cbI par* and Setup ErtTp 

(201)994-6669 

BW Unk Computer Graphics, Ire. |£lpG') 
!■""!. . Sparrow Or., Livingston, NJ 070Off I31K.S 
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dynamic — 
Electronics 


23552 
Commence 
Center Dr 
Suite L 
l.stpunji Hills 
CA 9285-1 


Stocking Distributor 
of Semiconductors 

8087 • 5 • 8 • 10 

80287 • 6*8* 10 MEG 
80387 • 16*20 MEG 

25hK • (i4K • I2SK • V20 ■ VJII 
Fast ■ Reliable * Evetytime 


I Phone: 
Fax: 


714 - 855-0411 

714 - 855-8504 


Nd refund - exchange only - Exchange good for 30 days 
unless manulaclurer warranlies merchandise longer 


Circle IIS on Reader Service Card 
(DEALERS: 116) 


DATA ACQUISITION TO GO 

INTERFACE FOR ANY COMPUTER 


FREE IBM SOFTWARE 



Connects via RS-232, Fully IBM com¬ 
patible. Built-in BASIC. Stand alone 
capability. Expandable. Battery 
Option. Basic system: 16 ch. 12 bit 
A/D, 2 ch. D/A, 32 bit Digital I/O. 
Expansion boards available. Direct 
Bus units for many computers. 

(201) 299-161S 

P.O. Box 246, Morris Plains, NJ 07950 


ELEXOR 
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3.5" 


s k e 11 es 


Hill 


Precision Data Products™ 

P.O. Sok 6367. Grind Rapids. Ml 49516 
Ml: 800 - 632-2468 

616-452-3457 FAX; 616-452-4914 


HD 2.0 Megabyte $2,95 ea 
DO 1.0 Megabyte 95g ea 

Fully Certified - Lifetime Warranty 
Minimum SO Diskette* 


skett es 



DSDD 29e ea. 

FREE Envelopes & WP Tate 
Minimum 100 Diskettes 

FOREIGN ORDERS INVITED 

FREE CATALOG 

Complete line of quality supplies 
for your computer. 

S4M: (USA) $4.00 first 100 Of fewer disks, $3.00 
each succeeding 100 or fewer. Prices Subject to 

COD. 


Change. 


Toll Free: B0O-258-OO28 


a 
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HARD DISK ACCELERATOR 

* Caching eliminates repetitive 
disk accesses 

•Use up to 15 Mb of extended/ 
expanded or 500 Kb of standard memory 

DISKETTE ACCELERATOR 
SCREEN ACCELERATOR 

FAST - FRIENDLY - SAFE 

VCACHE 

GOLDEN BOW SYSTEMS 

$59.95 

Add S3 for 

shi pping/hand ling v w v 
California residents p 


add 6% sales la* 


2870 Fifth Avenue 
Suite 201 
San Diego, CA 92103 

600/284-3269 
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t=* I =0 


DCB 

PRINTER BUFFER 


I not only a 
printer buffer f 

THU n TUB MOTT WFHlSTfOATtfl 

- MULTIPLEXOR SWITCH 


WrTH TWO SEPARATE INPUTS (SERIAL AND PARALLEL] AMD 
TWO SEPARATE OUTPUTS I5ER1A1, AMR PARALLEL] CAM BE 
U»ED UKI STAMP Min BU9PBA WITH ANY INPUT TO ANT 
OUTPUT SLIT ALSO VpU CflU flONHBCT J COMPUTERS TO I 
PRINTER OR I COMPUTER TO 1 PR1MTBRE, O'R i qDMPUTIWi 
AND 5 PRINTERS AND MORI - 1 COMPUtlA TO » PRJNTBRI 
OR *. COMPUTERS TO I PRINT!Ft 

H108 CAPAtJtTT 5* Kfl TO 1H KD AMD - IK XB TO I MB 
IMOUSUf A AMD PAUJE, COT'T AND RESET FUNCTIONS 

SlftlAl, FORTS WITH T OR t RITE WORD LffHOTH. J OR * STOP 

&nr. PARITY. XON/KOFT, DTH, RTS 

MB-A-64K t DCD-H-msK | 255 I'l 

f 4 ] Pew*t n.ippU «rJ JiNi*ll«l uvnluitiil 

ALSO. Wl HAVE THE MOST COMPLETE DATA CONVffftTtfl 
UNIT CONVERTS RS233 SERIAL TO CENTRONICS PARALLEL 
OR VtCE VERSA. JUST BY MOVINO JUMPERS PlAUD RATt AND 
PROTOCOL FULLY PROD RAM ABLE FROM I to TO l«O0 SAUW 
INCLUDES DTR. RT5, XONpEOPF. PARlT Y. *le 

™ ' 80 ~ EZ3' J I^W 

I* 1 ] Pow*r *u F PI J «nd T»bl— HOY J IhSm 


DCU 


serialO parallel 
bi-directional converter 




IIMTECTRA ti».-0ept.in 


(415) 967-8818 TX 345545 

























































































TIMELINE INC. 


Continental O.S.A. 

( 800 ) 872-8878 


ORDER DESK ONLY 


Inside California 


( 800 ) 223-9977 


L.A. & Technical Info 

( 213 ) 217-8912 


OEM INQUIRIES 
WELCOME 


sum SLUfflH 


8 MHz AT MOTHERBOARD- 

512K MEMORY ON BOARD (n 9Q AA L^J’T'° w " a "' a ..T" 

8 SLOT (2 Eight bit, 6 Sixteen bit) 9> W Cm We Uw., ZEMf f it 7^*MONlTQR 
-Battery backed clock-Sockets for 1 Mb of RAM and 80287-^0^ MoSe\ DJ7NK2 ■o'S? L iwl « ■ ■ V 11 


eylock sup— 
BM ‘ * ■ 


-1 Wait state-Hardware Selection of 6 or 8 MHz-Key 
ported. Reset switch. Front panel LEO Indicator-BIOS included. 


2/3 HEIGHT FLOPPY DISK DRIVE 

360K - DS/DD REMEX RFD480 hfM 

(Faceplate to make full Height;$4.00) XrV/i 


1.2 Mb 

1/2 Height 


FLOPPY DRIVE FOR AT 

. Roads/Writes A AA 

360K disks $43.UU 


FLOPPY DISK DRIVE $19.00 

SEIKO 8640 FULL HEIGHT-640K- 

These drives are NEW and sold AS IS. 400 in stock.May require 
special software or other technical assistance to make them work. 
We have no manual or technical assistance for this product. 


_i,o «b , HARD DRIVE $225.00 

Fun Heignt QUANTUM 540 -51 ms access time 


CDI 12” GREEN MONITOR 

NON-ENCLOSED - HIGH RESOLUTION - TTL 

-Horizontal sync: 1 5 to 32 KHz 
-Vertical sync: 47 to 63 Hz (80 Hz optional) 

-Vertical Performance: 1 200 line center resolution 
-35 MHz within 
3db bandwidth 


ncjtilb. | iuu line cenxer r 

$39.00 



CONRAC 19’ COLOR MONITOR 

7211 Cl9 (Originally $4600)$ 1,2 OO.OOioo^^ mh 
-R esolution: 1080x809 - ^ 9 ** 100 Hz to 40 MH * 

-Scan Rate: 15,750 to 36,750 lines/sec interlaced or non-interlaced 
-High and Low input impede nee 


3 Megabyte Floppy Drives $25 

(Amlyn or Kodak Mfg.)-Runs with AT type or 8 rF HD Controller" 
-KODAK has 160 tracks, 17 sectors per track. AMLYN has 154 tracks, 
15 or 16 sectors per track. It is 2.35 or 2.6 Mb formatted. Can read 
360K disks. Requires 50 pin, 8” cable.) -Standard 34 pin floppy drive 
interface - Controllers available for XT or AT add on to 4 flooov drvs, 
-Program and file compatible, requires driver software. <505)579-4496 

KIT 1 QQOO DRIVE,CONTROLLER, 

FBICEM> 1^*7 software^ media disk 


ROBOTIC LENS with infrared sensors (auto focus) 

Graat aoirrca of optical ind «l*clro-m«ehAnlc»l ptrti ind ay slams 
Including tha buli tor an Infrarod comm urHcel Ion $ syalsm. 

Contain* (l.l -12 to 72 mm (6x) zoom l#na with auto tocualng capability. 
DC motor driven or manual zoom and tocua ayatoma with praclaion gaar 
reduction unlit, mtchanlcal clutcfna, and high duality DC motori- DC 


Option Available 


nauurlng ayttar 


(focusing unit) with control alactronka $10.00. 


$19.00 



TAPE BACKUP 
CARTIDGES— 
DC300 XIDEX 
$10.00 

{2 pc, minimum) 
□Cl000 No label 

$5.00 

{4 pc, minimum) 


FULCRUM 
TRACK BALL 


* PC MttfArin* Editor* 

FIrwi Qtotot tor CAD Um 

Niw MtAu Key 

-Do Lgtut 123 iA 

Wordporfott oy MM 

¥BU:r own rn#n Lll 


ADAPTEC 4000A SCSI Controller «gn QO 

I/O for the ST412-5G6 interface using MEM encoding yvv,vv 


Model DJ7NK2 - 

HIGH RESOLUTION AMBER 


Flat faceplate 
900 lines at center 
650 lines at corners 
Operates from 
12VDC at T.4 amp 


* Vertical input is 47 
Id 63 Hz 




frequency: IS Kta^JjS 
(adjustabte) bandwidth 



For spJit wdeo fTTL iripub) operation. Not composite video. 


r NEWl I 

$29.95 


4 for $99 


POWER SUPPLY YOUR CHOICE! 

BLOWOUT! $12.00 

| Please check dimensions .These are open frame supplys, | 


Minimum 
2 per Order 


198 Watt Switching Power Supply. 

On/off switch in the front. Built in filter 
(or easy power cord plug-in. Open 
frame, L-bracket type. Two 4-pin 
power plugs for floppy and/or hard 
disk drives, 

Output: + 5.05V @ 224, + 12 02V 
@ 4A t -l2V@.5A r +72.59 Reg 
m I SA D C. 

Dimensions: iSPiL X 5toWX2HH 


Compower 130 Watt supply Unit is 
open framed. 

Output:+5V@5A.+12V@5A, -12V@.$A 

BVtL x 4 >/*W x 2ViH 


Power Systems —180 Wail supply. 

Unit is open framed with 2 four pin 
power connectors buitt onto the unit 

Output: +5V m 20A, +12V @ 4A, 
~12V@5A 

Dimensions: x 4 nw x 2 r /aH 



THE RETURN OF THE SPY IN THE SKY 


- NEC UPD791D — 

^4096 ELEMENT 


- (CHARGE COUPLED DEVICE) 
Life-- - - 


I EAR IMAGE SENSOR 

The charge coupled device is soldered to a pre-amplifier board. (We sold 
out of the A/D board that accompanied ihe unit . They went fasti) Since 
this is an analog device, the circuitry to provide timing signals and con¬ 
vert analog outputs lo digital MUST BE SUPPLIED BY THE PURCHASER 
to interface to a microprocessor based system 
Timing requirements could be determined from a NEC manual on the 
Qf) 791D or from the schematic on the A/D board. PLEASE NOTE: We have 
the A/D board schematic, but unfortunately, we do NOT have the NEC 
manual.Designed for page scanning applications Including 
facsimile.(Optical character recognition and other Imaging 
applications which require high resolution and nigh sensitivity) 


_ 10 Milliwatt-Helium Neon 
NEC 5261 LASER TUBE $99.00 

[Same as 5260) jq Milliwatt (Max Output)—5 Mw (minimum) 
Tube Is in cylindrical housing 15" long. Emits Red beam. 

-Class Utfo Laser-Random Polarization-Non-polartzed Laser* 
Mode:TEMoo-Beam diam. at 1/e£.83mm-Beam divergence: 

,96mrad-Operating Vo I tags; 2350Vi 100-Start mg Voltage: 
<nQKV-Qperatinq Current:6.5 mA 


EPSON QX-10 mi __ 

MOTHERBOARD » 

juf cM«:ASC!l Kvyboirrf - 5 . “ 


■He «/your ehqlUB-ASCII «»ytK 
HB (Enclcpd^f NASC!lf|»r*i 

Wi| .q.k wH IV any isBKwff.ill&l" tfnv# * CPU 
.PDJS&AC-I CMGA cDninncibt t UKri . Utm^ry RAM 
?55K W bdwnJ. C.MQS 

RAM. 2K; EPffijH. ilc* RJ.OM*. C-MOS reaMm* 
CfcKfc. Irriarlac* S?f,«l *fnt PfiiaM DMA J cMnnil*. 


VGA Color Graphics Package 

Possible Display Modes VGA Graphics; 
800x560x16 colors 320x200x256 colors 
640 x 480 x 1 6 colors 640 x 350 x 16 colors 
640 x 200 x 16 colors 640 x 200 black and white 
320 X 200 x 4 colors. 40 and 80 column character mode 

The manufacturer at Ws mtYMiar Haroato Oraphh 
SET THE STANDARD FOR COLOR • Max resolution (800x5601 

ftThufc r-inH rc m ATI « ■ . ' 

Bandwidth: 17 Mhz 



■Ay ra m«n4£.. VF*igM lb [tit *rtih 


GiWHICS. Tha.cairJ a an ATI 
improved VIP CAHC, The oacKas& _ t 

comes user trienifiy mantiai ana * Software seieclabte to VGA, EGA, 

smfi-oy siep MvtucHont Dim ^at CGA, MDA, HGA 
lATTO VGAaRAPHICS--^ ^ yes , Wta , ll . reltecLue coated nDn . ttatxei 

|Cai for Ol*. Dtoeeimta ** tJ *V*nSmcarn 


1649.00 

I UPDATfs YOUR XT/ 


flicker free screen $ dot Ditch 


HI 


1490 W. ARTESIA BLVD, GARDENA, CA 90247 

Order Desk Only OEM Inquiries Welcome 
Continental USA [ L.A Area A Technical hnto 

(800) 223-9977(800) 872-88781 (213) 217-8912 

15H Restocking fee for returned orders. 


ln«d» California. 


Mimlnum Order 520.00. Shipping & handling charges via UPS 
Ground: $.50/16. UPS Air $1.00/16. Minimum Charge: $4.00. We 
accept cashiers checks, MC or VISA No personal check COD'S. 
Cal if omia residents add 672% sales tax. We are not responsible for 
typographical errors. All merchandise subject to prior safe. Phone 
orders welcome. Foreign Orders require special 
Prices subject to change without notice. 
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DEVICE PROCRAMMER 
$550 $750 



1 Megabit of DRAM, User upgradable to 32 
Megabit 4x20 LCD Display, ,3, 6 Zif socket, 
RS232, PARALLEL In and out 20 Key lactilf? keypad 
(not membrane). 32K internal EE PROM (easy firm¬ 
ware upgrades) QUICK PULSE ALGORITHM 
(27256 in 5 sec. 1 Megabit in 17 sec.) Completely 
stand alone, to day money back guarantee 2 year 
warranty, made ill U.S.A. Technical support by 
phone, CompJele manual and schematic. 

NEEDHAM’S ELECTRONICS 

4535 Orange Grove Awe., Sacramento, CA 95841 
Call for mom information 
Phone (916) 924-8037 FAX (916) 972-9968 

VHANC 


CHIP SHOP 


CALL FOR THE 
LOWEST PRICES 


SAME DAY SHIPMENT 


4164 8087 

4128 80287 

41256 80387 

1 meg chips 
V20, V30 and more 


SABINA INTERNATIONAL, INC. 

657 Brea Canyon Road. Suita 4, Walnut, CA917S9 

Phone 1-800-2 SABINA 

Phone 1-714-594-6336 
FAX 714-59S-400B 



The Bible Library™ 

29 titles: 9 bibles + 2D reference works on one 
CO-ROM lager disc. The most comprehensive 
Bible study tonal available for the minister and 
layman . . $495 

CO-ROM/WORM OUTLET 
Save While Supplies Last 

AMDEK DRIVE $539 

HITACHI DRIVES.2 tar 1 Sale 

MS DOS & MAC S/W DISCOUNTED: Grsliere. 
McGraw-Hill Science, Supermap, U.S. Atlas 
Deovisien, Comstock - 449 photos. PC-SIG 
[25,000 programs'). Public Domain — Aide 
[5.000 arced programs]. 

CALL 1-800-543-1734 ANYTIME 
[716] 852-6711 One Day Service 
QO, D./AMEX/MCA/lSA 
JASON ENTERPRISE 
Dept. D, 5459 Main Street 
Wlamsville. NY 14221 
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ICOMTRAD 

INTERNATIONAL CORP. 


DU UPS GROUND SHIPPING 
rU** IN THE CONTINENTAL USA 


THE ONLY SOURCE YOU’LL EVER NEED! 


FAST 286 

-16 BIT CPU-B02S6 12 AMD 
(NB0L286-12) 

•FIVE 16 BIT SLOTS. 

THREE 8 BIT SLOTS 
•512K FLAM, EXPANDABLE TO 
4MEG ON BOARD 

•EMS COMPATIBLE W/SOFTWARE 
•LANDMARK SPEED TLST 16,1, 
NORTON ADVANCED S113.7 
•AT SUOE CASE W/PQWER 
AND TURBO INDICATORS 
•KEYBOARD LOCK 
.200 WATT POWER SUPPLY 


•AWARD BIOS W^SETUP IN BIOS 
■ 1.2 MEG FLOPPY DRIVE 
•HARD/FLOPPY CONTROLLER 
•101 ENHANCED KEYBOARD 

• MONOCHROME SYSTEM 
*1,089 

.COLOR SYSTEM 
*1,269 

-EGA SYSTEM 
*1,509 


VERTICAL 386 

•32 BIT CPU-00386-16 
•CPU SPEED 16MHz 0 WAIT STATE 
•TWO 32 BIT SLOTS, FOUR 168IT, TWO 8 BIT 
.1 MEG RAM, EXPANDABLE TO 4 MEG 
-LANDMARK SPEED TEST 1 9.1 
•VERTICAL CASE W/SPEED INDICATOR, 
POWER AND TURBO LEDS 
•KEYBOARD LOCK 

-200 WATT POWER SUPPLY SWITCHABLE 
•PHOENIX BIOS W/SETUP IN BIOS 
-1.2 MEG FLOPPY DRIVE 
.HARD/FLOPPY CONTROLLER 
.101 ENHANCED KEYBOARD 


-MONOCHROME 

SYSTEM 

*2,419 

•COLOR SYSTEM 
*2,590 

•EGA SYSTEM 
*2,839 

BASE 

SYSTEM 

* 2,280 


BASE 


SYSTEM 


$ 959 


6306 NW 77CT., MIAMI, FLORIDA 33166 CALL FOR DETAILS (305) 593-2009 FAX (305) 477-8607 
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8051 SIMULATOR 

for the IBM PC/XT/AT $99 

The 8051 SIM software package assists in 
the debug of 8051 family programs. A screen 
oriented, menu command driven program, 
8051SIM simulates the Intel 8051 family of 
single chip microcomputers. This learning tool 
also speeds up the development process. 


8031 DrylCE $199 

The 5051 Dry ICE is a harcfware/SOftware 
package that aPows you to dump and modify 
memory: execute and trace 8051 family code 
In yourtarget system. Hardware connects 
between target system and any serial port 

HiTech Equipment Corporation 
mam || 9560 Black Mountain Road 

| = San Diego, CA 92126 

(619) 566-1892 
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6805/6305 SINGLE CHIP 
MICROCOMPUTER 
DEVELOPMENT SYSTEMS 

Each of three products allows (he IBM PS2/PCOTOT 
to he used as a comptele development system for the 
Motorola 6B05 series single chip microcomputers. 
MCPM'1 supports Uhe MC6STOS family, MCPM-2 sup¬ 
ports the MCT468705 family and MCPM-3 supports The 
MC68HC0S family. Each system is $495 and includes 
a programming circuit board with driver, cross 
assembler and Simulaton/Debugger software. A system 
is also available for the HITACHI 63705 ZTAT rnlcna 

THE ENGINEERS COLLABORATIVE 

Route 3, Box 8C. Barton, VT 05822 
(802) 525-3458 FAX (802) 525-3451 




AND 


"EXACT TERMINAL EMULATION 
COMMUNICATIONS SOFTWARE" 


• PRECISE EMULATION OF THE 
DEC VT52, VT1QG, VT102.YT220 

• EXPANSION MODULES FOR 
OVER 40 EXACT EMULATIONS 

• 9 FILE TRANSFER PROTOCOLS. 
•EASY TO USE, QUICK TO 

INSTALL. AND MUCH MORE 

• IBM PC, XT, AT, PS/2 
FOR INFORMATION 
800/548-9777 


303/593 9540 
TELEX 450236 
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Statistical Software 
for OS/2 ? 

Of course 


General Statistical Analysis 
Forecasting and Modeling 
Quality Improvement 


To find out mom contact: 

Scientific Computing Associates 

Lincolfi Center, Suite 106 
4513 Uncotn Avenue 
Lk)e, Illinois 60532 

Telephone: 312-960-1698 
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Minimum order $2005 'No Surcharge on Visa 
MasterCard.' 1 COD orders add $300. Surface 
Shipping UPS add $309 per 100 for 3Wor 5W, 
add$400 per 100 for 8' h US Mail delivery add 
9*.“Prices subject to change without Notice; 


NOVEMBER 1988 -BYTE 453 




















































Circle 83 on Reader Service Card 


SPEECH 

PRODUCTS 


For PCs and compatibles 



The next versailto and best sounding spwtto product available for 
under *40001 The amazing Speech Thing provides taxt-to- 
speech as well as PCM and ADPCM speech and music repro¬ 
duction. Crwnes with "Thing" 0/A convener itei attaches to the 
parallel printer port outride the computer-ideal lor laptops. Will 
not Interfere with normal printer operation. Also comes with audio 
amplifier/speaker and power adapter. Software Includes two ad¬ 
vanced texi-to-speech programs, digitized speech and music 
flies, tuil screen waveform editor, sampling music keyboard, 
special effects mixing board, and drivers so you can add speech 
and sound eflects to programs written in BASIC, C. PASCAL, aid 
otters. Includes 54 page manual. SPEECH TUI NG-179.16, 




The Voice Master PC Olgttzir is a lull 8-bit PCM sampler beard. 
Fits In any available slot. Up to 15,000 samples per second. 
Input pre-amp has automatic gain control and 4.5 Khz low pass 
Idler. Includes a quality headset microphone. Software included 
for recording and editing sound files for playback through 
Speech Tftfog Also Includes a real-time spectrum display and 
oscilloscope display as well as assembly language source list¬ 
ings for writing your own drivers. BONUS: Voice recognition pro¬ 
gram Included which Is callable via an Interrupt vector. Demon¬ 
stration program written In GWBAS1U. VOICE MASTER PC 
DIGITIZER—$99.95. 

VOICE RECOGNITION— 


only $49.95 


A price/performance break-1hrough! Equal In performance to 
other systems costing hundreds more S*$ The amazing Voice 
Maiter Key program adds voice recognition to Just about any pro¬ 
gram or application. You can voice command up to 258 keyboard 
macros. Fully TSR and occupies less than 64k. Instant response 
time and high recognition accuracy. Easy and ton to use—no 
compilers or editors required. Works with CAD, desktop publish 
Ing, word processor, spread steel, even other TSR programs A 
gin ulna productivity inhtflttr Voice Manor Key can also be 
called I ram within a program for adding voice recognition to 
custom applications. Volta Muter Key requires the Voice Muter 
PC Digitizer for operation. (Please note; Value Mirier Key will noi 
replace the keyboard or mouse except under certain circum¬ 
stances. Noi to be confused with the si ill unavailable "voice 
typewriter ") VOICE MASTER KEY-M9.95, 


BONUS OFFER! Buy Vote* Matter Key with PC Digitizer Icr only 
11 ZB. W—you save $ 10' 

BETTER BONUS OFFER! Buy all three Speech Thing, PC Digi¬ 
tizer. and Veto Muter Key for only Si l9 96-you save 1201 
ALL OF THESE PRODUCTS ARE OF PROFESSIONAL QUALITY, 
ORDER HOTLINE: (503) 342-1271 
Monday-Friday. 8 AM to 5 PM Pacific Time 
Add $5 for shipping and handling on ail orders. Add an additional 
S3 for 2nd day delivery All goods shipped UPS. Master Card and 
VISA, money order, cashiers check or personal checks accepted 
(allow a 3 week shipping delay when paying by personal check). 
Foreign Inquiries contact Covox for OAF pries quotes. Specify 
computer type when ordering. 30 DAY MONEY BACK GUARAN¬ 
TEE IF NOT COMPLETELY SATISFIED ONE YEAR WARRANTY 
ON HARDWARE. C| „ (f wrft| lof 



* 

COVOX INC. B75*D CONGER ST., 
EUGENE, OREGON 17402 US,A. 

TEL: 503-342-1271 FAX: BD3-34MM3 
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For IBM-PC3&com¬ 
patibles, menu-driven 
AVPROM programs 
EPROMs up to Bit 
faster than serialiy- 
connecied units (20 i 
sec, for 2764). ^ m 


* Programs 2716 
thru 27512A. 


• 4- and 10 socket 
gang versions too. 
Call for prices. 

For complete 
specs, free 32 pg 
development toot 
catalog, call 


or 207-236-9055 


SYSTEMS. INC * 

120 Union St,. Rock port, ME 04856 


9-Track Tape Subsystem 
for the IBM PC/XT/AT 



Now ypu can exchange data files between 
your IBM PC and any mainframe or mini¬ 
computer using IBM compatible 1600 or 
6250 BPI 9-Track tape. System can also be 
used for disk backup. Transfer rate is up 
to 4 magabytes per minute on PCs and 
compatibles. Subsystems include 7" or 1Q : VV" 
streaming tape drive, tape coupler card 
and DOS compatible software. For more 
information, call us today! 

flURLSTRR] 

9621 Irondale Ave., Chat&worth, CA 91311 
Telephone: (BIB) 882-5822 
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REAL WORU) 

For PC/XT/ATs 


nr,24 * 24-line d^wl I/Eh 10 Mftj. 8255 *9S 

AD5QO ■ 8 channel iMri (plus sign) ince-grttlng MD, 
pragnramibk gain* of 1. 10, & LOO. til-Z input and 7 
digltil lines. $239 

*D 100 * Sfttgje channel ytokhi of AD5AO with III dlgjikaJ 
lines |H9 

AIWOO * 4 channel. 125 uS, 12 bit AD board $239 


ADAdtKI ■ 8 channel. 25 uS. 8-biL A/D; single D/A; 24 Til 
I/O lines (in MHz 8255) *239 

OAtiOO * Fast sealing dual 12-bit D/A $l69 

PD20O * PnMiype/devdqnto kwd with address decoder, 
buffer; 100 4 pa^e applicatlen/pmlccl manual. $99 

XMO - External cDniKCtton/prwotype board with cfok $49 
AH boards include HA&iC Pascal, Q and Forth drivers. 

30 day return t year warranty (till for Red Word 
interfacing tfppiktUhm notes 


Real Time Devices, Inc. 

P-O. Box 90S Slat* College, PA 16604 


(814) 234-8087 
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Master Switch is soph is IJca led yet flexible. Several 
cumpu icrs can access one a noi he r or share pri nters 
and modems. Use serial or parallel interfaces, up 
fo nine ports. The buffer Is expandable up to one 
megabyte. Access a job control menu from each 
computer to view the queue or cancel, hold, and 
release jobs. Many other features, 

MaslcrMel software allows computer nelworking 
and electronic mail capabilities tor PCs. 


QLh er sol di ions from ROSF, 

• Printer Sharing • Multiplexer* 

• Protocol Conversion • Modems 

• Buffering * Manual Switches 

• M tcro to mai n fr ame •Cables 

Wt ilexifft a ivrietv of ipiolityprnduchfar cornputrf nrf*Wkutg 
and data canmtihkalion lofulionx guaronleta to work, 

Dcilur and OEM Inquiries lire wtlttnnc. 


:4a ROSE 


m 


P.O. BOH J-mri HOUSTON, tl 77174 


E l ECTRO NIC S MIL rm CATALOG 713 933 767 3 
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Power Software 

Bat com — Batch hie compiler com¬ 
piles your “.bat* flies to ,, ,exe w ftleH to 
make them faster, more profess ion al, 
and more capable, $49*95. 

RE DC ache — speeds hard disks by 
up to 7 times and floppy disks by up 
to 55 times, LIM EMS supported. 
$39.95. 

Spool — allows you to use your com¬ 
puter while your printer prints long 
documents, LIM EMS supported, 
$39.95. 

RED Utilities — Contains the three 
programs above plus protection from 
accidental hard disk formatting, sorted 
directories, text searching, DOS wild 
card exceptions, and much more. For 
IBM PC. $79*95. 

Check, COD, Visa, MasterCard. 
/“*\ Wenham Software Co. 

T ■ i 6 Burley St. 

/ Weiiham, Ma, 01934 
(508)-774-7036 FREE catalog. 

Deafer inquiries invited. 
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The Amazing A-BUS 


An A-BUS system with two Motherboards 

A- HUS adapter (IBM) In foreground 


Plug into the future 

With the A-BUS you can plug your PC (IBM, Apple, 

TRS-80) into a future of exciting new applications in the fields 
of control, monitoring, automation, sensing, robotics, etc. 

Alpha's modular A-BUS offers a proven method to build your 
“custom” system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 

A-BUS control can be entirely done in simple BASIC or Pascal, 
and no knowledge of electronics is required! 

An A-BUS system consists of the A-BUS adapter plugged into 
your computer and a cable to connect the Adapter to 1 or 2 A-BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards in any combination. 

The A-BUS is backed by Alpha’s continuing support (our 11th 
year, 50000 customers in over 60 countries). 

The complete set of A-8US User’s Manuals is available for $10. 


About the A-BUS: 

• All the A-BUS cards are very easy to use with any language that can 
read or write to a Port or Memory in BASIC, use 1NP and OUT lor PEEK and 
POKE with Apples and Tandy Color Computers) 

• They are all compatible with each other You can mix and match up to 25 
cards to fit your application. Card addresses are easily set with jumpers. 

• A-BUS cards are shipped with power supplies {except PD-123) and 
detailed manuals (including schematics and programming examples) 

Belay Card re-i40:si29 

Includes eight Industrial relays. (3 amp contacts. SPST) individually 
controlled and latched 8 LED's show status Easy to use {OUTor POKE in 
BASIC). Card address is lumper selectable 

Reed Relay Card re-is6:$99 

Same features as above, but uses 8 Reed Relays to switch low level signals 
{20mA max). Use as a channel selector, solid state relay driver, etc. 

Analog Input Card ad-i42:$i29 

Eight analog inputs 0 to +5V range can be expanded to 100V by adding a 
resistor 8 bit resolution {20mV). Conversion time 120us, Perfect to 
measure voltage, temperature, light levels, pressure, etc. Very easy to use 

12 Bit A/D Converter an-i 46: $139 

This analog to digital converter is accurate to .025% Input range is -4 V to 
-MV. Resolution: 1 mil I ivoil. The on board amplifier boosts signals up to 50 
times to read microvolts. Conversion time is 130ms. ideal for thermocouple, 
strain gauge, etc. 1 channel {Expand to 8 channels using the RE-158 card) 

Digital Input Card in-i4i:$s9 

The eight inputs are optically isolated, so it’s safe and easy to connect any 
"on/of T devices, such as switches, thermostats, alarm loops, etc, to your 
computer To read the eight inputs, simply use BASIC 1NP (or PEEK) 

24 Line TTL I/O dg-i48:S65 

Connect 24 input or output signals (switches or any TTL device) to your 
computer. The card can be set for input, latched output, strobed output, 
strobed input, and/or bidirectional strobed 1/0 Uses the 8255A chip. 

Clock with Alarm cl-i44: $89 

Powerful clock/calendar with: battery backup tor Time, Gate and Alarm 
setting (time and date); built in alarm relay, led and buzzer; timing to 1 /100 
second Easy to use decimal format. Lithium battery included 

Touch Tone® Decoder ph-i4S:$79 

Each tone is converted into a number which is stored on the board Simply 
read the number with INP or POKE, Use for remote control projects, etc 

A-BUS Prototyping Card pr-iS 2 : sis 

3Vs by 4Vs in with power and ground bus Fits up to 10 t.C.s 



RE-140 



AD-142 


Smart Stepper Controller sc-i49:S299 

World's finest stepper controller On board microprocessor controls 4 
motors simultaneously Incredibly, it accepts plain English commands like 
"Move arm 10.2 inches left" Many complex sequences can be defined as 
H mac ros 1 ' a nd st ored i r> t he on board me mory For each ax i s, you c a n cent rot: 
coordinate (relative or absolute), ramping, speed step type (half, full, wave), 
scale factor, units, holding power, etc Many inputs- 8 limit & "wait until" 
switches, panic button, etc On the fly reporting of position, speed, etc, On 
board drivers {350mA) for small steppers (MG-103) Send for SC-149 flyer 
Remote Control Keypad Option RC-121: $49 

To control the 4 motors directly, and "teach" sequences at motions 
Power Driver Board Option PD-1 23: $89 

Boost controller drive to 5 amps per phase For two motors (eight drivers) 
Breakout Board Option BB-122: $19 

For easy connection of 2 motors 3 tt. cable ends with screw terminal board 

Stepper Motor Driver st-i43:$79 

Stepper motors are the ultimate In motion control. The special package 
(below) includes everything you need to get familiar with them. Each card 
drives two stepper motors (12V. bidirectional. 4 phase. 350mA per phase). 

Spec ia I Package: 2 motors (MO-103) + ST-143: PA-1 81: $99 

Stepper Motors mo-i os: $15 or4 tor$39 

Pancake type. 2’A“ dia, V," shaft, 7.5 s /step. 4 phase bidirectional. 300 
step/sec, 12V, 36 ohm, bipolar, 5 oz-In torque, same as Airpax K827Q1-P2 


Current Developments 

Intelligent Voice Synthesizer, 14 Bit Analog to Digital converter, 4 Channel 
Digital to Analog converter. Counter Timer, Voice Recognition 


A-BUS Adapters for: 

IBM PC, XT, AT and compatibles. Uses one short siol 
Tandy 1000.1000 EX & SX. 1 200,3000, Uses one short slot 
Apple II, II+, lie Uses anv slot 
TRS-80 Model 102, 200 Plugs into 40 pm “system bus*" 
Model 1 00. Uses 40 pin socket. (Socket is dupflicaied on adapter). 
TRS-80 Mod 3,4.4 0. Fits50 pin bus (With hard disk, use Y-catde) 
TRS-80 Model 4 P includes extra cable (50 pin bus is recessed) 
TRS-80 Model II Plugs into 40 pin 1/0 bus on KB or E/I. 

Color Computers (Tandy). Fits ROM slot MuUigak. or Y-cabte 


AR-133 $69 
AR-133 $69 
AR-134 $49 
AR-136...S69 
AR-135 S69 
AR-132 £49 
AR-137 £62 
AR-131 .$39 
AR-138 $49 


A-BUS Cable (3 ft, so cond.) ca-i$3: $24 

Connects the A-BUS adapter to one A-BUS card or to first Motherboard 

Special cable for two A-BUS cards; CA-162: $34 


A-BUS Motherboard mb-i20:$99 

Each Motherboard holds five A-BUS cards. A sixth connector allows a 
second Motherboard to be added to the first (with connecting cable CA- 
161 $12), Up to five Motherboards can be pined this way to a single A- 
BUS adapter, Sturdy aluminum frame and card guides included. 


Add S3,00 per order tor stripping. 
Visa, MC. checks, M.O. welcome. 
CT A NY residents add soles tax. 
C O D. add S3.00 extra. 

Canada: shipping Is 55 
Overseas add 10% 



a Sigma Industries Company 


ALPHA IPtmsiuMs 

242-B West Avenue, Darien, CT 06820 


Technical into: (203) 656-1806 

&2SMr y 800 221-0916 

Connecticut orders: (203) 348-9436 
All lines open weekdays 9 to 5 Eastern time 
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EPROM PROGRAMMER 
CROSS ASSEMBLERS 


MODEL 

sxtsi 

RS232C OR STAND ALONE (all models), Com¬ 
munication protocol. XMODEM, HEX, and 
BIN. Programs: EE PROMS, 2716 ■ 27512 and 
CMOS. Programs (w/adapter). 25XX, 27101 
(and above), 68701, 68705, 68764/16, 8741/2, 
8741 8748/9. 8751/2. 8755, 87252, and 
CMOS. More available soon Model SX151 
1214 (assembled with case). Other models 
are available from MS (kil|. 

Cross assemblers by Pseudocode lor IBM- 
PCs $35 Z80, 1802, 6502, 0001/2/3/5/8/9/ 

ii. oooo/am 8048/9. aosi/ 2 . mm. 

8096, and more soon. 

KOBE, Inc. 

6910 Patterson S.E. 

■ Caledonia, Ml 49316 
(616) 791 9333 

£5 lor shipping {USA], plus S3.00 COD. 





The PDK51 is a powerful and economical 
choice tor the development of 8051 based 
systems. The PDK51 is used with an IBM-PC or 
equivalent and Indudes: 

» SIBED-II 8052 Basic Microcontroller 

* SXA51 Cross Assembler 

* ROM-Based MonHor/Dehugger 

* PROM Programmer 

* Power Supplies 

* Documentation, Tutorial and More 

Call Now! (603) 469-3232 


El 


Binary Technology, Inc. 

Main St. P.O. Box 67. Meriden. NH 03770 



onyourlBM PC or Apple III 
and all compatibles 


(omputer^tinuum a 

75 Southgate Aw.. Suite 6 Telex: 373743B 

Dsly CUy, CA 94015 Night Modems (4TS1 7554534 


Motion Control & 
Data Acquisition 


Now for 
MAC + and SE 

Smart 2 Axis Motion Controller: For many types of 
motors & encoders. New 1C. (from HP) allows 
changes & monitoring on the fly. Optically isolated. 
W/SuFTWARE $450 In U S. 

Four Axis Stepper Driver: With SOFTWARE & motor 
for Instanl automation. $95. 

Fast A/D Board: With programmed gain, 650 KHz, 
4 inputs, $220. Complete Scope hardware & SOFT 
WARE $525. Also: 12 Bit A/D, Relay Driver. Real Time 
Clock. Circuit developers Project Book $25 


How do you do it? Use our Local Applications 
Bus, LAB 40, One host adapter($160) supports 
up to 8 boards, like those above; on a 50 ft 
ribbon cable. _ 

Please call (415) 755-1978 for free literature. 
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PROMPT DELIVERY!!! 

SAME DAY SHIPPING (USUALLY) 

QUANTITY ONE PRICES SHOWN T a* SEPT. 13. 1 DM I 


OUTSIDE OKLA HOMA NO SALES TAX 


SIMM 

1Mbit 

41256 

41256 

41256 

5125B 

41256 

41256 

41264 


DYNAMIC RAM 

1Mx9 85 ns 


iMxl 
256 Kxl 
*256Kx1 
266KX1 
* 256Kx1 
256K*1 
256Kx1 
+ 64Kx4 
EPROM 
27C1000 i29KxS 150 ris 
27C512 64Kx6 200 ns 

27256 32KxS 250 ns 

27128 iskxS 250 ns 
STATIC RAM 
43256L10 3£KxB 100 ns 
6264P -12 SKxS 120 ns 


1O0 ns 
60 ns 
B0 ns 
100 ns 
100 ns 
120 ns 
150 ns 
120 ns 


$495,00 

38.50 

14.50 

13.75 

13.75 

12.95 

12.75 

11.75 

18.95 

$37.95 

13.95 
7,25 
6.60 

$18.95 

13.50, 


OPEN 6V a DAYS, 7 -m am 10 SHIP VIA FED EX ON SAT. 


WE EXPORT ONLY TQ CANADA, GUAM, PUERTO ffiCO a WUSIH tSUWPB 


MaaterCard'VISA ar UPS CASH COD 

Factory New, Prime Parts 

MICROPROCESSORS UNLIMITED JNC. 

^^^(918) 267-4961 

or. ^idbm rrte Uwi pctn:; arc auU|p 
a A iV In Si tor fuchmg Fummali Dnlwft raoilua, 
u PH C3T tin uiLMity w iMil.ni wo ih* tmai morning, *i. F*u*-,u E.(***t 
. tUmnrg.jiMHWl Owj Prl^rtly On* ri, tlfclfl I 
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Get the whole 
stray on graphics 

terminal pmrilatirm . 



lb find out more about software 
that lets your PC emulate 
TEKTRONIX™ 4105/6/7/9 and 
DEC VTIOO™ terminals, 
call or write; 

0 GRAFPOirrr 

4340 Stcvcna Creeks RlvpL, Suite 280, 

San Jqm;, CA 95129 |40S] 249-7951 
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MUD IRK CONTROLLERS 

ADAPTEC 

PC/XT Controller 5T506/412 . . $45 

2070 PC/XT to 506/412 FILL.S£9 

2071 PC/XT 10 ST506 HU [1 drive) . ... 159 

2072 PC/XT FILL . .$79 

2370 PC/XT ID ST5Q6 FILL..$B9 

3530 SCSI to Tape CMC 30 . $79 

4QD0 SCSI to ST506/412 . $&9 

40DDA SCSI to ST&DB/412. 1129 

4070 SCSI to ST506/4>g RLL . $9& 

4520 SCSI to ESDI . . .$9B 

5300 SCSI to ST506M12 . . $125 

5580 SCSI to SMD.$t75 

XEBEC 

Si 410 SA$I Controller. $89 

Si420 SASl to 5V* 1 * Floppy & Hard Disk Controller $29 
Apple II. II + . HE HOsI Mspw .$29 

OTHERS 

Die 5104 SASl cwilnritor. $96 

DTC 5157 AT to ST506/412, No Floppy. $9B 

Korean DJ^lO 3 to* SASl to 3T506/412 

(Xefcae 1410 clone).$89 

WD 1002-SHD Xebec Compatible SASl Controller $109 

Western Digital 1003WAH $119 

Manuals SB each 

Cables Available . . Aak tor Pricing 

Hard Drives 20-330 MB_ Call 

Computer Surplus Store 

715 Sycamore Dr. ■ MllpHas, CA 95035 
L Phone: 40B-434-1060 

Fax: 408 434-0931 
TWx: 1561447 
'VVe Buy and Setr 
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FRAME GRABBER 


Composite video in/out 
256 x 240 resolution 


Digitize/display at frame speed 
256 gray levels in_ 

16 Meg, color palette out_ 

PCVXT/AT compatible 

$849.00 Complete with software 
VISA/MC Demo Disk available 

Control Vision Sgfc 

RO. Box 596, Pittsburg, KS 66762 
(316)231-6647 _ 
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A How-ic-Hendbopk thsJ 
enables. ymj to configure (he 
BEST products from the world's 
leading PC hardware and 
sgltwnto vendor& into risk Irea 
rum-key system soiuttong mal 
meet your needs, 

To* Fteo Hotline tor application 
assislanea and conveniens one 
Etop shopping at compelilive 
prices 100% Satislaciton 
Guaranteed. 


RS BZflEEE 4BS NeLwsrKs 
Stapfwig & Sens 
Water Cantrcfle 
nugsedizeo PC's. 

Rfl&, Mrt|. SQ2BG & acasfi 
LabartilDty ftutanuitian 
1 MHZ A/D 

Ctgii.di Sisvpsa In too MH?. 
Hgh Sf«i?d Bits Adapters 
Wavetorm S^nthflftzera 
Pate Lopgere 

PC Bus BrtpEViajon Chassis 
And Mucli More 


CvMeseanch 


He 


203-786-51 51V p.oios 95 es, nim Hjmti. ct am#) 

|9 00 AM to 5:00 PM E_5_T| Faji: 203^788-50^3 T«Hn; 9rCn£$01^7 
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VT240 °0 

TERMINAL EMUUT10N 

KEA SYSTEMS LTD, 

#412 - 2150 West Broadway 
Vancouver, B.C, CANADA, V6K 4L9 
Tel; 604-732-7411 Telex: 04-352648 VCR 
FAX: 604-732-0715 
Order Tell Free (800) 663-8702 
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NEC/890 

Itm Prinftr 


INFO 

CENTER 


PC Magazine has chosen the NEC-090 best laser printer of the 
year. (Jan. 12.1908). And Its obvious why.. the printer is Post¬ 
script. Hewlett Packard, and Apple compatible, and comes stan¬ 
dard with three megabytes of memory. The B&O accepts data from 
parallel, serial and Apple-Talk devices, 

NEC has also incorporated 40 built-in fonts along with two paper 
Irays into Ihis industrial quality laser printer. 

Hewlett Packard Laser If, fi pages per minute.. $1659 

QMS PS/SID 2 Meg . 35 fonts. Postscripts pgs.......3979 


Ideal lor CAD/CAM and Desk Top pubHshlne applications. The Roland 
CD/240 color monitor lias a resolution □! 720 pixels by 400 lines on a .31 mm 
dol pitch 12" non-glare screen. VGA specirktettons in led mode EGA In 
graphic mode. 

Comparable monitor and card packages retail ai ewer St 095 Calilomla 
Digital has made a spatial purchase and is able Co offer the CO/240 and 132 
column VGA/EGA graphic card farority $389 


Panasonic's inJocmaiion Center ig the perfect looi tor any executive who is 
conoemed aboctHtricjenl use oi time. Incorporated In e single sleek andosurs ta 
a two ll na speakerphone with conference calling and 10Q number autodial 
phone directory. 

Transmit, receive and edit MS/DOS riles vie the seir contained 1200 baud 
auto-Logon modem. Connects to your host computer, logs in and enters your 
security password afl with one key stroke! Press another hutton and the tnfo- 
Certeris ready to auto receive (unattended) rites lo a 3ffoK/byte disk drive. 
Insert the diskette into your PC and your ready work on Information just received 
from your branch offices 

Compact Tetet terminal Conned to Western Union and you'ns reedy to 
fransmit, receive and «St Work* wide Tetex sndTWX communications. 

Besides all this the infoCenier doubles as a VT-100 nine inch amber screen 
terminal thsl is reedy to connect to your PC or Minicomputer Need hard 
copy...No problem. Connect any Centronio oompaiiWe device directly to the 
printer port, you're ready to output Inom screen, disk, modem or Telex. 

Time management phone lop, clock-calartd&r appcmirnBrtt reminder alarm and 
memo pad are |ust a few of the Isatufes you can expect from the Panasonic 
KX-D4905 IntoCantef. 

One hundred page reference manual ts available tor $10, May be applied to $295 
purchase price. 


Texas Instruments 2115 Postscript 15 pgs. 
Quadra m Quart laser wflft 5 megabytes. 


Hitachi 

CD-ROM 


Ever try gathering a classroom of stu¬ 
dents around a 12 inch monitor? This 20 
inch analog RGB monitor Is the ideal 
solution. High screen resolution of 1200 
pixels by 950 lines allow extra fine detail 
without tbe dots looking like gall balls. 
256 colors and VGA compatible. 

Super value originally sold lor over 
$20DCL Only 350 available 


Compact disk is a relatively new medium lor storage of read-only 
digital data. One removable disk is capable of storing over 500 
megabyte of data on a disk the same size as an audio CD 
The CDR-3500 will install in a PC in the space of one 5V*" drive. 

0liter CO/ROM Products Available: Sony 51 0 interns! S539. 

Amfek LaSOrdnvEj/1 system $679 l Hllachi CDR 1503SUV external With IBM 
host adapter and MS ext. DOS $BS9„ Panasonic WORM drive Si 095. 


The Summagraphtcs Bit Pad is a 12 by 12 Indi high resolution 


digitizer thal easily connects lo the serial port of your computer. 
Included four button cursor with crosshair sights Is Ideal fortracing, 
digitizing and menu selecting, 

While supplies Iasi, California Digital is offering tills $59S Sum- 


Digital is offering the 


40 Megabyte Hard Disk HH 


Forty megabyte internal hard 
disk drive, controller and cables 
all for only $397. 

The kit includes the a 40 mil¬ 
lisecond Miniscribe 3650 drive 
and a half slot Western Digital 
control 


One Two Ten 

TEC50114 height sgl.side 49 39 35 

FANDOM 10114 fui! ht» 96 TPt. 99 89 79 

FUJITSU 5W'half height €5 63 57 

MITSUBISHI new 501 half ht. 119 109 105 
MITSUBISHI 504A AT comp. 149 139 135 
rEACFDSSBV half height 89 85 79 

rEAC FD55FV 96 TPI, half ht. 119 109 105 
FEAC FD55GF for IBM AT 109 105 99 

PANASONIC 455 Half Height 109 99 89 

PANASONIC 475 1.2 Meg./96 119 115 109 
twitching power supply 49 


The Hitachi 672/XD Is a four color T1 by t7 (B sb») plotter wllh 
SLjteflor accuracy and nepaatebiSty rsmm). The 672 accepts 
HPGL 74 75 conwnanris end is berth CefUianicg paraltel and 
RS232C compatible 

The 672 plots at a Iasi «gbi inches per second in axial (treaton 
arid eleven inches at an angle of 45 degrees. The plotter slao 
fealurns a sail con lamed digitizing runtnmo that allows data to be 
eritered irilo jw computer from printed graphs and blue prints 
Four different color pens are supplied with the plotter but a wide 
variety of technical pone are available 


• Winchester Controllers for IBM/PC • 
XEBEC 1220 wilh floppy controller 159 
DTC 515DCX 119 

QMTI 5527 RU controller 99 

ADAPTEC 2070 RLL con Ira Her 99 
ADAPTEC 2372A 1/1 interleal 159 
WESTERN DIGITAL WD/1002WX2 09 

WESTERN DIGITAL 1QQ3WAH or WA2139 
WESTERN DIGITAL 1Q07/WA2 ESDI 239 
m SCSI/SA5I Winchester Controllers • 
XEBEC U1 DA 5 V*' r loci print 239 
WESTERN DIGITAL 1002-Q5E BW' 229 
OMTI 20L 59 

• Winchester Accessories * 

D Lta I floppy one. and pawn rsu p ply 59 
W Inch esle r enclosure end supp i y 139 
Switching power supply 49 


Five Inch Winchester Dish Drives 
Pries does ml include control I er. each hro+ 
SEAGATE 225 20 Meg. W HI. 239 225 
SEAGATE 230 30 Meg. RLL 259 249 
SEAGATE 2S1 /I 51 M.ZBmS. 459 445 
SEAGATE 4096 96 M.35mS. 659 639 
Ml NI5G RIDE 6425 25 M 65ms239 227 
MINISCRIBE 3650 5CM 61 ms. 419 399 
MINISCRIBE60B5 90 meg. 795 779 
MINISCRIBE305325 ms, V?hL459 439 
FUJITSU 2242 55 M, 35mS. 1299 1229 
FUJITSU 2243 66 M. 35mS. 1695 1619 
RODIM E RQ-2D4E 53 Meg. 995 959 
MAXTOR XT1140 140 Meg. 1595 1550 
MAXTOR XT2190 192 Meg. 1919 1975 
TOSHIBA MK5G70M.30mS.1289 1229 
CONTROL DATA WREN "IT call 


$W’ DISK DRIVES 
»ONY MP-53W 720K/Byte 1 

SONY MP-73W* 2 Meg. 1 

TEAC35FN 728 K/Byte 1 

rEAC 35HN/30, 2 Meg. 1 

W form factor kit 


Hal’d to believe... but we Idund a etesri or far and new 2dnHb/Heath 
Modal H/89 coriiputere- Theae computers feature the Zitog Z’80 
CPU and operate under CP^M. The unit Incorporates e T2 Inch 
green screen, three serial ports and or»5Tk" desk drive. 

Zenith's original price was $1Bft5. We have 350 unite available tor 
last we are offering tbe H/B9 at only $17S. 


Wordpr 


Every year since 1973, customers from virtually evety nation in the free 
World nave chosen California Digital for their data processing requirements. 
If its computer* California Digital has It*., complete minisystem or just one 
microchip. California Digital offers over 1G f 0GQ unique computer products. 
Regardless of how specialized your data processing requirements,.. 
California Digital Is your one stop shopping solution. 


MICROCOMPUTER 
MARKETING COUNClL 


Telefax * (213) 217-1951 


TECHNICAL A CALIFORNIA 

(213) 217-0500 

TOLL FREE ORDER LINE 

(800) 421-5041 


Calif 

ornia Dinital 


17700 Figueroa Street • Carsoi 

n^Ca/ifornia90248 , 





















































IC’s, Parts, Components...Shipped Fast! 

I West Coast’s Largest Selection...Call for More 


comma? 

386/20 compatible 

Memory 
Expansion 
Modules 

Fully compatible with Compaq A 
QtiSkpm 386/20, 386/25, ' 

coming3863^-— 

SIM^qR 


DYNAMIC RAM 


S56 


| up 


;+Mb) 


MEMORY LOSS? 

Don't feel like the Lone Banger... we are also 
suffering from loss of memory. AGP sells more 
Memory Upgrade IC'S than other other mail order 
supplier . Butt,..the present shortage Is driving us 
up a wall!. We can't get them at the right price, but 
we are getting them. PLEASE BEAR WiTH US . as 
the market price comes down, so will our price! 
Selling Chips? Calf us, we're buying. 


fSIMMI Mb x 9/IBM, 100ns 
r SIMM1 Mb X8/APPL, 120ns 
SIMM 256k x 9/IBM, 120ns. 
SIMM 256k X8/APPL, 120ns 

IMBITIMbxl, 100ns. 

1MBIT 1Mb x 1,120ns. 

*51258 256k x 1,80ns. 

*51258 256k xl, 100ns 
41256 
412. 

41 
41 

41251 
4129 
41256 

41256 256k x 1,80ns 
41256 256k x 1,100ns 
41256 256k x 1,120ns 
41256 256k x 1,150ns 
+41264 64k x 4,120ns 
+41264 64k x 4,150ns 


$ 550.00 
450.00 
130.00 
110.00 
38.00 
35.00 

13.95 

11.95 


41464 64k x 4,100ns. call. 

41464 64k x 4,120ns. call. 

41464 64k x 4,150ns. call. 

4164 64kx 1,100ns 3.75 

4164 64kx 1,120ns. . 3.35 

4164 64k x 1,150ns. 2.95 

441616k x 4,120ns 8.95 

95 



12.95 

12.50 

10.95 

10.50 

19.95 

16.95 


1 Mbx 1 ZIP, 100ns 
IMbxISOJ, 100ns 
1 Mb x 1 PLCC, 100ns 
256kxl ZIP, 120ns 
256kxl PLCC, 120ns 
256k x 1 SOJ, 120ns. 13.95 

*Ouat Port RAM. Video RAM 

*5l258's-static column RAM for Compaq 386 or comptble 

For High Speed, ZIP, PLCC, More....Callll 


PROCESSORS 


B03S7 20 
80387-16 
80287-1 □ 

80287-8 
80287 6 
8087-1 (8 MHz) . 
8087-2 (10 MHz). 
8087 (5 MHz). 
80386-16/20...., 
80386-16 
80386 20 
V-30 8 MHz 

V-20 10 MHz. 

V-20 8 MHZ. 


$729. 

469. 

265, 

235. 

159, 

189. 

145. 

99, 

C3)l, 

499. 

799. 

12.95 

12.95 

10.95 


8088-1 


STATIC RAMS 


i.50 


62256-32kx8,120ns $14.95 

6264-8 kx8,150ns 9,95 

62C64,150ns . 10.95 

6116, 2kx8,150ns 7,95 


27C101 I28kx8.200ns23.95 
27C101 128kx8,250ns 22,95 
27C512 64 kx8,150ns 15.95 
27C512 64kxB, 2G0ns 14.95 
27512200ns . .. 13.95 

27512250ns 12.95 

27C256 32kx8,150ns 8.95 


27C256 32kx8, 200ns 
27256150ns 
27256200ns 
27256250ns . 

27C128 250ns.. 

27128A 16kx8, 150ns 
27128A 16kx8, 200ns 
27128A I6kx8, 250ns 
27C64 8kxfl, 150ns 
27C64 8kx8. 200ns 

2764 150ns. 

2764 200ns , 

2764 250ns 
2732A 250ns 
2732A 21V 200ns 


5.95 

8.95 

5.95 
5.50 

5.95 

8.95 
5.75 

4.95 

5.95 

4.95 

5.95 

4.95 

3.95 

4.95 

5.95 


m onnnv 


8088 . 

5.95 

0255A-2 , 

3,95 

■ OUllU S 


81C55 

4.95 

8255A-5 . 

2.95 1 

7220 ... 

$ 8.95 

8155-2 .. 

3.95 

8 25 9A 

2.96 

S0G31 .... 

5.95 

8155 . , . 

2,95 

8259C-5 .. 

2.95 

80C35 

3.95 

8203 

14.95 

8279 5 

3.95 

8035 

2.39 

8214 

3.95 

8283 . 

3,95 

8039 ...... 

2,49 

8226 ...... 

2.95 

82 84 A. 

.. 2.96 

8049 . 

1,95 

8237A-5 . 

4.50 

6286 , 

3,95 

8DCB5A 

3.95 

82C51A .. . 

3,95 

8267 

3.95 

8085A... . 

2.95 

8251A. 

2,95 

8288 . 

4,95 

8086-2. 

5.95 

82C53-5 

3.95 

8748 

7,95 

8086 

4.95 

8253-5 

2.95 

8749 

9.95 

8088-1 

5.50 

82C55A-5 

3,95 

8755 

14.95 


68000 SERIES 


68000/SM Hz 112.95 6802fl/l€MHz S240.S5 

6B010/BMH? 19.95 6S450 49,05 

60010/IQMHz 39.95 60861/12 MH 7 17S.S5 

68020/12MHz 149 95 60801 /16M Hz 219.95 


7400 SERIES 


|74F SERIES 

74F0Q . 

$ .55 

74F153 .. 

$.59 

74F243 51.29 

74FQ2 . 

. as 

74 F157 .. 

59 

74F244 

1.29 

74F04 .. 

35 

74F158 .. 

59 

74F245 . 

1.29 

74FOB .. 

35 

74F160 .. 

59 

74F251 

.79 

74FW ., 

35 

74F16T .. 

59 

74F250 

.79 

74F11 

35 

74F163 .. 

59 

74F280 

2.S3 

74F20 . . 

35 

74f174 . . 

69 

74F373 

1.49 

74F32 

35 

74FT75 . . 

69 

74F374 

1 49 

74F64 . 

49 

74FT81 . 

1 99 

74F379 

1.99 

74F74 .. 

49 

74F189 . . 

2.99 

74F399 

2.99 

74 m.. 

49 

74F219 .. 

499 

74F521 

2.99 

74F109 

49 

74F24G .. 

129 

74F533 

299 

74F139 

.49 

74F241 .. 

1.29 

74F534 

2.39 

74F151 . 

, 59 





74HC SERIES 

74HCOO 

$.25 

74HG125 

$.50 

74HC174 

$.65 

74HC02 

25 

74HC132 

.50 

74HC175 

.65 

74HCD4 

25 

74HC133 

50 

74HC24Q 

1 29 

74HCO0 , 

25 

74HC133 

55 

74HG244 

1.29 

74HC09 

25 

74HC139 

.55 

74HC245 

1.29 

74HC1C 

25 

74HC148 

75 

74HC368 

65 

74HCt1 

25 

74HC151 

.65 

74HC373 

129 

74HC14 

25 

74HC153 

65 

74HG374 

1.29 

74HC26 . 

.25 

74HC154 

375 

74 HC4020 

.99 

74HC32 

25 

74KC157 

65 

74HC4060 

.99 

74HC74 

35 

74HC461 

65 

74HC4066 

.99 

74HC05 

65 

74HC166 

1.15 

74 HC4075 

09 

74HC112 

.65 

74HC173 

,65 

74HC4076 

1.49 


7400... 

$.18 

7474 . 

. . $.35 

74157 

. $.65 

7402 .... 

.10 

7475 

35 

74150 

. 65 

7404 ... , 

.10 

7476 

35 

74173 

.. .65 

7405 .... 

.10 

7485 

.. .35 

74174 

65 

7400 .... 

.35 

7486 . 

.. .35 

74175 

65 

7407 .. . 

.35 

7490 . 

.. .35 

74176 

65 

7400 .... 

.25 

7493 . 

:. .35 

74181 

,. 175 

7410 

25 

7495 

35 

74189 

. 2 95 

7414 .. 

35 

74121 

.. .35 

74193 

., 65 

7430 . -. 

.25 

74123 

. 45 

74195 

-- 65 

7426.. 

.25 

74125 

. 45 

74190 

165 

7427 , .. 

.25 

74126 

. 45 

74221 

.. 75 

7430 .... 

.25 

74140 

66 

74273 . 

. . 175 

7432 .... 

25 

74150 

. 1.20 

74366 

. . so 

7430 .... 

,25 

74151 

.65 

74366 

. . 50 

7442 . 

.30 

74153 

.65 

74367 

. . 50 

7446 . . 

.05 

74154 . 

. 1.20 

74363 

50 

7447 . . 

•95 





Z80 SERIES 

Z0OCPU 


$1.49 

ZBQASI0/0 

$4 95 

Z80CTC . 


. 149 

Z0QASIO/1 

495 

ZaOOART 


4.49 

Z0OAS1O/2 

495 

zeopio . 


149 

Z0OADART 

499 

Z8QACPU 


1.99 

Z0O0CPU 

2,99 

ZS0ACTC 


1.99 

zaoecrc 

3.99 

Z30APIQ 


199 

Z0OBP1O 


3.99 

BIPOLAR PROMS/PALS 1 

S2S123 . 


$ 1.39 

743189 


. $1.69 

82S126 . 


1.29 

74S287 


1.99 

82S129 


1.99 

74S280 


1.99 

025137 . 


299 

74S471 


4.99 

025181 . 


7.99 

74S472 . 


6.99 

625191 .. 


1199 

PAL 1618 . 

4.99 

745188 .. 


129 

PAL 2018 .... 

. 9.95 


LINEAR 

■CA3066 ! 

SI 19 

LM566 

$1.10 

LM39GO 

45 

CA30BB 

1 19 

LM5G7 

.75 

LM3909 

1.2S 

CA3403 

1 19 

LM723 

.30 

LM3911 

1.96 

LF347N 

1 49 

LM733 

30 

LM3914 

2.75 

LF348N 

1 49 

LM741 

.30 

LM3915 

2.75 

LF3S6H 

199 

LM747 

.BO 

LM3916 

2.75 

LF44I 

169 

LM74B 

.65 

LM4024 

3.95 

LM301 

30 

LH1414 

1.49 

LM4044 

395 

LM309K 

100 

LM1886 

3.29 

LM4538 

1.50 

LM317K 

2 95 

LM1330 

195 

LM4556 

75 

LM3t7t 

1 75 

LM13150 

1.25 

LM75S5 

2.50 

LM3TH 

1 15 

1M135B 

1.95 

LM755B 

250 

LM319 

95 

LM 1372 

2 25 

LM766Q 

2.95 

LM32DI-XX 

60 

LM14Q8L0 

250 

LM7663 

295 

1M320K-XX 1.35 

LM 1456 

.40 

LM76H05 

6.95 

LM323K 

4.25 

LM1486 

60 

LM70H12 

6 95 

LM324 

.35 

LM14S9 

60 

LM9038 

3.75 

LM335D2 

t T9 

LM IBS9 

2.50 

MC3423 

r« 

LM336D2 

1.19 

LM2003 

-75 

MC3458 

269 

LM337H 

2 49 

LM2206 

3.75 

MC3470 

299 

LM337K 

4 95 

L M2 lit 

1-19 

MC34SQ 

699 

LMS33K 

G.95 

LM2211 

275 

MC3406 

169 

LM34GTXX 

60 

LM2240 

175 

MC3407 

1.69 

LM34GX-XX 1 35 

1M29M 

1.19 

L M3 524 

199 

LM35B 

.45 

LM2901 

(.19 

THA1170 

5.49 

LM37B 

169 

LM2917 

1.29 

T0A11B0 

5.99 

LM380 

95 

LM3045 

1.19 

TL074 

165 

LM306 

95 

LWI3054 

1.99 

TLD81 

75 

LM333 

65 

LM3079 

1.49 

TL0fl2 

85 

LM497 

2.50 

LM313D 

95 

T1084 

1.25 

1M565 

30 

LM3140 

.95 

ULN2003 

l 19 

1M556 

.45 

LM3160 

195 

ULN2064 

179 

1M55B 

.65 

LM3161 

195 

ULN2974 

1.99 

1M564 

2.75 

1M316Z 

195 

ULN208I 

1 49 

LM565 

ISO 

1M3852 

149 

ULN2981 

1.99 


Call ACP Toll-Free!!! 


Advanced Computer Products, Inc. 

for Fast Service 
Order by Phone! 


Mail Order: P.0, Box 17329 Irvine, CA 92713 
Retail: 1310-0 E. Edinger, Santa Ana. CA 92705 


NEW PHONE FOR ALL USA 

800-FONE ACP 

800 - 366-3227 • 714 - 558-8813 



* 125 DO Minimum MAIL ORDER 

* Nd SwcharBfl lor VISA or Maslecard 

* Voliime purchasing agramenls avaitebiE ■ Orders subiecr m amiability 

* Pricing to change wlhoul notice * Supply h ml iced an cr - *" ~ “— 

* ACP Ffelail stare pricing may vwy Nut Jspwsibie lor Iflxs 

* Limned warranties and olher corntiMorts may aypiy 

Call (or Corporate VPA's... 


458 BYTE" NOVEMBER 1988 


Circle 9 on Reader Service Card 


















































































































ACP's YEAR-END SALE 

SINCE 1976...SETTING NEW STANDARDS IN SERVICE AND SUPPORT! 


the Complete FAXit 

MW 




CFAX/CFAX 9600 
I PC FAX Card 

48,000bps or CFAX/95600 with a 9,600bps facsimile 
modem and an optional 2,400bps Hayes® compatible 
modem. Fax to any Group III Card + software included. 

CHS 200dpi 1 7Q 

Hand Scanner ■■ vi 

Scans any image up to 2.5'xlO’ at 
200 dpi resolution Software allows 
edit and merge.. . use like a mouse 


LOW COST COMPATIBLE CARDS 


ACP Advanced Cards.IBM 

Monographes/HGA w/pnnt port 
Coloryaphes vtfprtnter port 
SuperEGA, Genoa nompatOte 
SuperVGA. 1024x768 
Diamond Multi I/Oisj>j 0 .c/XT 
XT Stt-Pak corocatibie/DK 
XT 286 Accelerator card 
XT Multi PO wlloppy contr 
XT dual Floppy controller 
XT Serial V0 card 
XT/AT Parallel 1/0 card 
AT Serial 1/0 card 
XT/AT Game adapter port 
XT/AT EPROM programmer 



XT Itoppy controller, 144Mb 

89. 

55. 

AT 3 0Mb w/Multi 1/0, OK 

199 

55. 

AT SuperMULTI UOw/tlcgpy 

119. 

169. 

PS/2 Mutt) 1/0 

99. 

339 

PS/2 Floppy controller 1 4Mb 

89. 

139. 

HP Lase»iet 1Mb Ram card 

399. 

269! 

MOTHERBOARDS 


69. 

XT Turbo vcflIOS. 8MHz 

89. 

29. 

XT Turbo w/BIOS, 10MHz 

99. 

29. 

AT 286 w/BIOS. 10 MHz 

279. 

29. 

SuperEGA 

89. 

39. 

SuperVGA 

99. 

29. 

AT Baby w/BIOS, 12MHz 

299 

149. 

AT 386 w/BIOS. 16MHz 

1499. 


Your Choice- 
Advantage AT 
**' or Rampage AT 




99 . 


QU^^M silver Quad 

(Sixpak compa* K *«) 

- Liberty XT, EMS.*89. 

Quadsprint Accelerator....*89. 


EXPANSION CARDS 


AST Raaearch 

Xtormer/286. 51W. 10MHz (ue Imx) 
Advantage 2/386.mod 80,1 Mb 728. 
Advantage 2/286.PS/2.0K 
Advantage Premium 286.512K 
Rampage 2/286, PS/2.512K 
Rampage 286,512K 
AST Sucpakpli* (X 
ATI Technologies 
EGA Wonder 800 
VGA/VIP 

2400etc Int Modem w/MNP-5 
GENOA 
Super EGAiHi-Res 
Super VGA/1024x768 
Super VGAM-Res 
INTEL 

Inboard 386/PC to 386 
Inboard 386/AT wflh cable 
Above Board PS/296.512K 
Above Board 286AT,512K 
Above Board 2, 512. PS/2 
8087 (5MHz) 

8087-1 10MHz) PS/2 
8087-2 (8MHz) 


349. 

389 

499 

489 

119. 

199. 

299. 

199. 

199. 

349. 


975. 

1175. 

475. 

379. 

475. 

102 . 

205. 

158. 


80287-6 |6MHz) 

80287-8 18MHz) 

80287-10 <10MHz) 

80387-16 (16MHz) 

B0387-20 (20MK7) 

ORCHID Technology 
Tiny Turbo 286 MOUCEDf 
Designer VGA Board 
Designer VGA-2. PS/2 Board 
RAMQUEST 50/PS/2, 2Mb 
PARADISE 
Autoswrtch 400 
VGA Plus 
OUADRAM 
Quad386XT 
Prosync(640x480.752x410)EGA 269. 

Quad VGA 299. 

Mcrolazerll Duller w/64K 269. 

Quadsprint XT accalteralor 89. 

Liberty EMS XT card. OK 89. 

Slver Ouadbaard. Sixpak comp 89. 

VIDEO 7 

VEGA Deluxe . 219. 

Vega VGA . 299. 

VRAM VGA/AT 


185. 

255. 

309 

549. 


299 

319. 

499 

699 

199. 

299. 

799. 


549. 



QNUMONICS SPECIAL PURCHASE!! 

Cordless Mouse 

Jndudes drivers, charger, reciever 

Manager Mouse 

Includes drivers, needs no pad. 


Reg 199.95 


Reg. 149.95 


MICE • JOYSTICK • KEYBOARDS 


Advanced PC Keyboards 

5160 84key XT/ATswitcbable 

5161 101 hey XT/ATsv«ntcha0le 
CH Products 
Mach II Joystick IBM 
Mach III Joystick-IBM 
Gamecard Ill/IBM 
KEYTRONICS 
KB10I 101 hey/AT 
KB5151 99 key deluxe 
KRAFT 

IBM PC/XT/AT Joystick button 24. 

LOGITECH 


30. 


97. 

135. 


Bus Mouse PC/XT/AT 
Serial Mouse PC/XT,AT 
Serai Mouse PS/2 
MICROSOFT 
Bus Mouse w/PC Paintbrush 
Serai Mouse w/PC Paintbrush 
Serai PS/2 w/PC Paintbrush 
MSC Technologies 
PC Mouse senal PvXT/AT 
PS/2 Mouse serial 
PC Mouse bus PC/XT/AT 
SUMMAGRAPHICS 
SummaSketch Plus/lBM 


105. 

105. 

109. 




Polaroid® DataRescue™ 
I pm"I, I IBM DS/DD Gray Disks 

yneiiabllity! 1 Backed by DATARESCUE . Polaroid will 
1 retreive your data FREE if yiu lose It! 


Toshiba Floppy Drives 

ACP 
Super 




Sale 
Priced! 


3.5" 720K Floppy Drive 

Gray or black. 5.25" mount kit, P/N FDD4403 


ACP Super , 
Sale Priced! 


3.5” 1.2Mb AT Floppy Drive 

Gray bezel, P/N ND-08DE-G 


IMAX/Advanced 
286/10 MHz BareBones 

Includes 101-key keyboard, 1.2Mb floppy, floppy/HD 
controller card. OK expands to 1 Meg. 

Call for Custom Configurations ... 


FLOPPY DISC DRIVES 


PRINTERS 


SONY 

3 bTMicro Floppy 1 44Mb 
TEAC 

55BV 360K F»oppy/PC/XTAT 
TOSHIBA AMERICA 
FDD4403 31/2“ Micro 720K 
31? Micro 144Mb wrtcit 


129. 

139 


ND04D 360K FloppyPC/XT 84. 

MD04E-G 360k Floppy AT gray 84. 
N008DE-G 1 ?Mb AT gray 110. 

ADVANCED 

360K-Black 79. 

1 2Mb-{Sack 89. 

35‘ 1 44Mb wrtut 119. 




85Mb Hard Drive 

Includes EDSI AT Controller... 

7QC ACP's Special 
m Year-End Sale 


20 Mb Han 
Drive Kit 




20 Mb Hard Card 

288 . 


At this low low price, 
you can’t afford not to 
buy one. 


DICONICS KODAK 
1 SOP Portable prrter(par) 

300P WWde camage(par) 
EPSON 

LX800 SOcolumn. IBOcps 
EX800.FX286e.FX88«,LQ850, 
LQ1050.LQ500, etc 
ACP is your fun line Epson < 
HEWLETT PACKARD 
LaserJet Series 11 
Dcggel w,laser quatfy 
Scanjet flatbed scanner 
IBM PRINTERS 
Pmpnnler II 240cps 
Propnnter X24, ?40cps 24pm 
Propnritef XL24,240cpS 24pm 


339. 

539. 


435. 

635. 


NEC 

P2200.24ptn(380tx360dpO 
LC890 Silentwnier Laser 
OKIDATA 
ML393,180cpsNL0 
Lasertew 6 (req IBM ml) 
PANASONIC 
KX-P10911,192cj» draft, par 
KX-P1092r.240cp5draft.132 
KX-P1524. 24pm, BOcpsNLQ 
TOSHIBA 

P321SL, 24pin. 216cps 
P341SL,24pm.216cps 
P351SX,(color add $179) 
Pagetaser 12. High volume 


399. 

3395. 


995. 

1399. 


HARD DISK DRIVES 


MAXSTOR 

1333A/53Mb,Ful1M 30ms 649. 

1335/85Mb.Fue hi 65ms 849. 

XT 1085/85Mb. MFM 849. 

XT 114(V'143Mb MFM 1495. 

XT 4380/380MD. ES0 2995. 

PLUS Development 
Plus20 Hardcard. 20Mb.49ms 549. 

Plus40 Hardcard. 40Mb39ms 699. 

SEAGATE 

ST225 25 Mb.65ms w/WD coni 299. 

ST138 38Mb New! 31/2* call. 


ST238 38Mo 65ms w/WD RLL 
ST251 5lMb.40ms 
ST251-1 51 Mb,28ms 
ST4038 38Mb, 40ms-acDucEO' 
ST4096 96Mb.28msu*Eouc£0' 
WESTERN DIGITAL 
F4ecardPS30 PS72mod 25/30 
Ftlecard30 

1006RAH Contr 1 Interleave 
1003RAH Controller RLL/AT 
1003WA2 Floppy/Hard/AT 
1002-27X Controller RLLOT 
10Q2-WX1 ControAer/XT 


349. 

449. 

499 


199. 

187. 

149. 



I 

k 

1 Call fo 

* 

r oiher models and e 

Tallgrass Technologies 

, NEW! TAPE BACKUP!! 

This new technology allows 

youlobackupyourdata m 8* 11 m 

wlh removable cassettes 

ixtemal systems. H 

• TAPE BACKUP VIDEO • 


ALPHAMICRO 

VCR Video tape backup card 

IOMEGA 

Bernoulli 20Mb 51/4* internal 
Bernoulli 208® 51/4'ext 
Tn pak 20Mb cartridge, 51/4* 

Tn-pak 20Mb cartridge. 8" 255. 

PC3B Adapter card PC/XT/AT 189. 
PS4 Adapter PS/2 mod50,60,80 299. 


145C AT 40Mb backup(nt) 499. 

349 TALLGRASS Technologies 

10201 XT 20Mb backuplmtl 338. 

945. 10401 AT 40Mb baduptntl (tee box) 

1188. 1040. XT 40Mb backupOnt) (tee ‘ ' 

189. 

sale! 


• 

MODEMS • 

“ ] 

Advanced MODEMS 

I200baud w/softvNre(inti 
1200baud External 

2400taud w/5oftware(l«) 
2400baud External 

HAYES 

Smartmodem 24008 w/sw(lnt) 
Smart modem 2400 External 

79. 

89. 

109. 

149. 

447. 

447. 

MtGENT 

Pocket MODEM 1200 

PROMETHEUS 

2400G External 

240087? wsottware (int) 
2400PS PS/2 w/software(lnt| 
12006/2 wsottwareom) satel 

call. 

188 

149. 

288 

89. 

• MONITORS • 


AMDEK 

VIDEO 310A12-amber TTl 

99. 

NEC 

Multisync II1J TTL/analog 
Multisync Plus 15‘ VGAtGA 

596. 

410Ai;r amber gm or wttee 

153. 

945. 

128013" grapmcst 1280x800) 

799. 

Muflis'/nc XL 2ff( 1024x768) 

2275. 

LaserOrive CD ROMw/Mic son 

099. 

Monograph sys (1024x1024) 

1555. 

IBM MONITORS 

8503 12-Mono(640X480) 

228. 

SAMSUNGLTUMTEC 

14* Multisync 

Mono 12-amber TTL 

449. 

88 

851214* Color analog 

527. 

CGA 14-RGB Color 

288 

8513 12* EGA(640x480) 

595 

EGA 14- EGA/CGA Color 

395. 

8514 16' Hi rosi 1024x768) 

MAGNAVOX 

1395. 

SONY 

VGA 14* Color 

419. 


1100 XT/AT 10Mb backupom) 199. 
1200 AT 20Mb backup! int) 369. 



Toshiba Laptops 

The Complete Toshiba family 
of Laptops from ACP - L.A.'s 
#1 Source! 

Toshiba 
T-1000 
Laptop. 

Look at these Deals... ACP --*1 in Toshiba 

T-1200F.reg. $2099.ACP 1399. 

T-1200H reg. $3499.ACP 2395. 

T-3100/20 reg. $4699.ACP 2995. 

T-3200.reg. $5799.ACP 3995. 

T-5100.reg. $7499.ACP 4995. 


FIWARE 



WYSE 

WY3014- terminal 
WY50 14- terminal 
WY6014* terminal ASCI' 


349. 

419. 

519. 


New! from RAY-O-VACe 

ACP's Special 
Introductory Price... 

AT Replacement Battery 

Owed replacement lor AT/286/386 real-lime clocks 


g95 


Lotus 1-2-3.325. 

Ventura... 

PageMaker 

II WordPerfect.239. 

Si Excel.299. 



ACP’s 
Sale 
Price 

MULTISYNCH 

MONITOR IMuIuj ^ Corn i ja,,t,ia > 


Ssk Advanced Computer Products. Inc. 

Authorized Dealers lor Hyundai • AST • Epson • Cmze.n • NEC • Otafcta • Sony • Maxei • Seagate • Toshka • Sharp • Magnawx 

Mall Order: P.0. Box 17329 Irvine, CA 92713 
Retail: 1310-B E. Edinger. Santa Ana. CA 92705 


for Fast Service 
Order by Phone! 


NEW PHONE FOR ALL USA 

800-FONE ACP 

800-366-3227 • 714-558-8813 


• $25.00 Minimum MAIL ORDER 

• No Surcharge for VISA or Mastercard 


• Volume purchasing agreements available • Orders subject to availability 

• Pricing subject to change withotf notice • Supply lunlited on certain items 

• ACP Retail store pricing may vary. Not responsible lor typos. 

• Limned warranties and other conditions may apply 

Call for Corporate VPA's... 


Circle 9 on Reader Service Card 


NOVEMBER 1988 -BYTE 459 















































































































PART SIZE 

411 MM 16364x1 

4116-150 16364X1 

MK4332 32766x1 

4164-150 65536X1 

4164-120 65636i1 

4164-100 65536x1 

TMS4164 65536x1 

TMS4416 16364x4 

41126-150 13137311 

TMS4464-15 65536x4 

TMS4494-12 65536x4 

41255-150 262144x1 

41256-120 262144x1 

41256-100 262144x1 

41255-60 262144X1 

HM5125S-100 262144x1 

1 MB-120 1040676x1 

1 MB-1M 1046576i1 


PART SIZE 

2709 1024x6 

2716 2048x8 

2716-1 2046x8 

2732 4096X9 

2732A 4006x8 

27064 0102x9 

2764 8192x8 

2754-250 0192x0 

2764-200 8192x8 

MCM6B76& 0192x0 

27128 15884x8 

27120A-200 1 6384x9 

27C258 32768x8 

27255 32768x9 

27255-200 32768x9 

27S12 65536x8 


Vpp PRICE 
25V 4,85 
25 V 3 49 
25V 385 

25 V 3.95 
21V 3,95 

12.5V 4.95 

12.5 V 3.49 

12.5 V 3.69 
12 5V 4 25 

21V 15.95 
12.5V 4.95 

12.5 V 5,95 
12 5V 7.95 
12.5V 5,95 

12.5 V 7.95 
12.5 V 11-95 
12.5 V 12.95 
12.5V 34.95 


74LS112 
74LSI22 
74LS123 
74 LSI 24 
74LSI25 
74LSI26 
74LSI32 
74L5133 
74LS136 
74LS138 
74LS139 
74LS145 
74LS147 
74LS140 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS190 
74LS161 
74LS192 
74LS1&3 
74LS164 
74LS1B5 
74LS166 
74LS169 
74LS173 
74LS174 
74L5175 
74LS191 
74LS192 
74LS193 
74LS194 
74LSI95 
74LS196 
74LS197 
74LS221 
74LS240 


74LS00 

74LS01 

74LS02 

74LS03 

74LS04 

74LSOS 

74LS08 

74LS09 

74LS10 

74LS11 

74LSI2 

74LS1 3 

74LS14 

74LSI 5 

74LS20 

74LS21 

74LS22 

74LS27 

74LS20 

74LS30 

74LS32 

74LS33 

74LS37 

74LS3B 

74LS42 

74LS47 

74LS48 

74LS51 

74LS73 

74LS74 

74LS75 

74LS75 

74LS83 

74LS95 

74LS9B 

74LS90 

74LS92 

74LS93 

74L5&5 

74LSI07 

74LS109 


74LS241 ,69 

74LS242 .69 

74LS243 ,69 

74LS244 .69 

74LS245 . 79 

74LS251 .49 

74LS253 49 

74LS257 .39 

74LS258 ,49 

74L52&9 1.28 

74LS260 49 

74LS266 .39 

74LS273 -79 

74LS279 ,39 

74LS290 1-60 

74LS283 ,59 

74L&290 .98 

74LS283 .89 

74L5299 1.49 

74L5322 3,95 

74LS323 2.49 

744.5365 -39 

74LS3B7 ,39 

7445368 -38 

74LS373 .79 

7445374 79 

74LS375 85 

7445377 .79 

74LS390 1.19 

7445393 79 

744 5541 149 

74L5624 1.85 

74LS640 .99 

74LS645 99 

7445670 .88 

74LS682 3.20 

7445686 2.46 

74LS7B3 22,95 

25452521 2.90 

264S31 1.95 

264532 1.95 


74HCT13B .85 
74HCT138 .55 

74HCT157 .59 

74HCT161 79 

74HCT240 09 

74HCT244 .89 

74HCT245 99 

74HCT273 99 

74HCT373 99 

74HCT374 99 

74HCT393 99 

74MCT4040 99 

74HCT4060 1.49 


74121 

74123 

74125 

74150 

74151 
741 S3 
74154 
74157 
74159 
74161 
74164 
74166 
74175 
74367 


74S04 

74SM 

74S10 

74532 

74S74 

74586 

74S1T2 

745124 

74S130 

745153 

74S157 

74S15S 

74S163 

74S175 

74S195 


74FM1 

74FD2 

74F04 

74FDO 

74F10 

74F32 

74F64 

74F74 

74F06 

74F138 

74F139 

74F253 

74F1S7 


MICROCOMPUTER 
MARKETING. COUNCIL 
of UwOrect Martct^JSfiewMUxi hr. 


30 DAY MONEY BACK GUARANTEE - 1 YEAR WARRANTY ON ALL PRODUCTS • TOLL-FREE TECHNICAL SUPPORT 
COMPLETE CUSTOMER SATISFACTION • SUPERIOR SERVICE ■ FRIENDLY. KNOWLEDGEABLE SALES STAFF 


CALL FOR VOLUME QUOTES 
ORDER TOLL FREE 


30 DAY MONEY-BACK GUARANTEE 
TOLL-FREE TECHNICAL SUPPORT 


JDfl MICftD DEVICES AND THE JDP MICR0DEV1CES LDG9 ARE REGISTERED TRADEMARKS OF JDH IHItRODFVICES IBM, AT, P Stf ARF THAREMAHKS OF INTERNATIONAL BUSINESS MACH IN ES, 



^JARTS 

AY5-1013 

3,95 

AY3-TD15 

4,95 

TH1&02 

3.95 

2651 

495 

IM5402 

3,95 

1M5403 

9.95 

IN582SD 

6,95 

JJS16450 

10.95 


W IIVTEHSIL 

ICL71D7 

10.95 

ICi7660 

1.99 

ICL003B 

3,05 

ICM7Z07A 

595 

JCM7209 

15,95 
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CRYSTALS 

32,7 m KHl 

.05 

1.0 MHz 

2.05 

1.8432 

2.05 

2,0 

1-05 

2.4575 

1.05 

3,579545 

1-95 

4.0 

1.95 

5-0 

1,65 

5.9688 

1,95 

e.o 

1,65 

0.144 

1.05 

6.0 

1.95 

10-0 

1.95 

10.738635 

1,95 

12.0 

1.95 

14.31810 

1.95 

16.0 

1,95 

18.0 

1,95 

18.432 

1.95 

20.0 

1.95 

22.1184 

1.95 

aSCILLATBRS 

1.0MHz 

5.05 

1,6*32 

596 

2.0 

5.05 

2.4676 

5.65 

Z.5 

5,95 

4.0 

4,95 

5.0 

4,95 

5.0688 

4.95 

8,0 

4.95 

6.144 

4.95 

6.0 

4.95 

10.0 

4.95 

12,0 

4,05 

14.31018 

1JS5 

15,0 

1.65 

16.0 

4.95 

18.432 

4.65 

200 

4.95 

24.0 

4.65 


BITRATF 

GENERATORS 

MC14411 

9.95 

am 041 

4,05 

4702 

9.95 

COM SOI 6 

16,95 

COMOT16 

9,95 

MM630T 

4.95 


DISCRETE 


1N751 

.40 

2N4403 

.25 

IN5402 

.25 

2N6Q45 

1,75 

IN4Q04 

10/1.00 

MPS-A13 

.40 

IN4140 

25/1,00 

71P31 

.49 

KBP02 

.65 

4N26 

60 

PH2222 

,10 

4N27 

.69 

2N2222 

.10 

4N26 

09 

2N2007 

.25 

4H33 

.89 

2N3055 

,79 

4N37 

1,19 

2N3904 

.10 

MCT-2 

.59 

2N39Q6 

,10 

MCT-6 


2N4401 

.25 

TIL-111 

59 


CAPACITORS 


TANTALUM 

ELECTROLYTIC 

10M/ 

15V 

,12 

RADIAL 


5JI 

10V 

.42 

ip/ 

50V 

.14 

10 

15V 

45 

4.7 

50V 

.11 

22 

15V 

.69 

10 

50V 

.11 

iJh>/ 

35V 

-45 

47 

35V 

,13 

2.2 

35V 

.19 

180 

16V 

,15 

4,7 

35V 

39 

100 

50V 

,23 

10 

3SV 

.69 

220 

3SV 

.20 




470 

25V 

.30 

DISC 



2200 

16V 

.70 




4700 

25V 

1-45 

I0p/ 

50V 

.05 




22 

50V 

.06 

AXIAL 



33 

50V 

.05 

1 pf 

50V 

.14 

47 

50V 

.05 

10 

10V 

.14 

100 

50V 

,05 

10 

50V 

,10 

220 

50V 

.05 

22 

16V 

.14 

■Ml ut 

50V 

-05 

47 

50V 

.19 

.005 

50V 

.05 

100 

35V 

.19 

,01 

50V 

-07 

470 

50V 

-29 

.05 

50V 

.07 

1000 

16V 

.29 

,1 

12V 

.10 

2200 

16V 

.70 

.1 

50V 

.12 

4700 

16V 1.25 



WIREWRAR 
PROTOTYPE CARDS 

FR4 EPOXY GLASS LAMINATE WITH GOLD PLATED EDGE 
CARD FINGERS ANO SILK SCREENED LEGENDS 



JDH-PR32 

JDR-PR16 

JDR-PR16PK 

JDR-PH16V 

JOR-PRIO 

JOR-PRIOpk 

(BM-PR1 

JBM-PR2 


FOR PS/2 

32 BU PROTOTYPE CARD 
16 BIT WITH I/O DECODING LAYOUT 
PAHTS KIT FOR JOfi-PfllB ABOVE 
16 BIT FOR VIDEO APPLICATIONS 
FOR AT 

16BIT WITH LO DECODING LAYOUT 
PARTS KIT FOR jOfl-PRlO ABOVE 
FOR XT 

WITH +5V AND GROUND PLANE 
AS ABOVE WITH LO DECODING LAYOUT29.95 i 


69.95 

49.95 
15-95 

39.95 

34.95 

12.95 


POWER SUPPLIES 


.Olxx 

BYPASS CAPA Cl T 
CERAMIC DISC 

ORS 

1005,00 

,oi n 

MONOUThftC 

100/10,00 

.ixx 

CERAMIC DISC 

1006.50 

YX* 

MONOLITHIC 

100/12.50 


APPLE TYPE SUPPLY 

* APPLE CONNECTOR 
m @ 6A, 3A, 

.5V@ 1A. -12V @ 1A 

PS-A 949.95 

FLOPPY DRIVE SUPPLY 

m + 5V@2 5A. *12V@2A. 
-12V ,1A 

W +5V @ 5A, IF +12 NOT 
USED 

PS-A STtC $24.95 


DISK COJVTROLLER9 



5-95 MM58174 


995 

2,95 


1771 
1791 
i m 
1795 
1797 
2791 
I 2793 


4 95 2797 2995 

9.95 5272 4.39 

9.95 UPOTBS A39 

12.95 M0&876 12,95 

12.95 M6BB77 12.95 

19.95 1691 6.95 

15.95 2143 6.95 


75 WATT SUPPLY 

m UL APPROVED 
■ *5V@7A,*12V@3A. 

5V ® 3D0MA. 12Y @ 250MA 

PS-1558 $34.95 

MICRO SUPPLY 

m UL APPROVED, 144 WATTS 
W *5V@ ISA, +12V@4A. 

-12V® 1 50CMA 

PS-1554 $29.95 


CAN BE SNAPPED APART 
TO MAKE ANY SIZE HEADER, 

ALL WITH .1" CENTERS 

I 1X40 STRAIGHT LEAD .99 

I 1 k4Q RIGHT ANGLE LEAD .49 

I 2340 2 STRAIGHT LEADS 2.49 

I 1**0 2 RIGHT ANGLE LEADS 2 99 


GENDER-FF female-female 7.95 


GENDER-MM male-male 
GENDER-MF MALE-FEMALE 
GENDEH-MM null modem 
GENDER-JB jumper sox 
GENDER'MT minitester 


7.95 

7.95 

8.95 

3.95 
14.95 



IDC COI\llMECTORS/RTBBO/\l CABLE 


DESCRIPTION 

ORDER BY 

CONTACTS 

in 

2D 

3A 

dJl 

SOLDER HEADER 

IDMtiR 

32 

1 XI 

1 flfl 

7 7t\ 

JSH 3?l 

mr.KT turn p «ni fiFd hpafipp 

IDMilSS 

HI 

1 IS 

1 Tfi 

3>*tl 

7 T5 1 TA 

WIRFWRAP HFADFR 

IDHitW 

1 BE 

7 


4 50 
.4.45 

5 78 fi _&3 

4JO. 7.30 

RIGHT ANGLE WIRE WRAP HEADER 

IDHxxWR 

l. 2.05 

3,28 

4,22 

RIBBON. HEADER SOCKET 

ms.** 

E 3 

89 

ftS 

1 -29 

14) 1 flfl 

RIBBON HEADER 

IDMxx 


5.50 

5.25 

7.00 

7.50 0.50 

RIBBON EDGE CARD 

IDEm 

as 

125 

1.35 1.75 

2.05 2.45 

Iff PLASTIC RIBBON CABLE 

| RCxx 

1.60 

3.20 

4.1 Q 5.40 

6.40 7.50 


i m 

t m 


BREAKOUT BOX 

FOR TROUBLESHOOTING 
SERIAL COMMUNICATIONS 

r qpenj’close individual circuits 
I M 20 JUMPERS CROSS-CONNECT ANY 
TWO CIRCUITS 

r 10 LEDS SHOW CIRCUIT ACTIVITY 

| GENDER-BO $34.95 


FOR ORDERING INSTRUCTIONS, SEE D- SUBMINIA TURE CONNECTORS BELOW 

D-SUBMINiATURE CONNECTORS 


Model 

Timer 

#<* 

Chips 

(Intensity 

(uW.'Cm 1 ) 

Unit 
Co si 

PE-140 

NO 

9 

3.000 

$ 89 

PE-14CT 

YES 

9 

9.000 

S139 

PE-24CT 

YES 

12 

9.600 

1188 


DESCRIPTION ORDER BY 

CONTACTS 

9 

15 

19 

25 

37 

50 

SOLDER CUP 

MALE 

DBmkP 

-45 

-58 

-08 

-69 

1.35 

1-65 

FEMALE 

DBxxS 

.49 

.68 

.75 

.75 

1.39 

2.29 

RIGHT ANGLE 

PC SOLDER 

MALE 

DBuPR 

.49 

09 


-76 

2J27 

- 

FEMALE 

DBxxSR 

.55 

.75 

— 

,85 

2,49 

L= 

WIRE WRAP 

MALE 

DBmPWW 

1.69 

2,56 

- 

3.89 

5.60 


FEMALE 

DBxxSWW 

2,76 

4.27 

- 

6,84 

9.95 

- 

IDC RIBBON CABLE 

MALE 

IDBmP 

1,38 

1 *99 

— 

2 25 

4-25 

X - 

FEMALE 

1 DBxxS 

1.45 

2,05 

XX 


4.49 

_ 

HOODS 

METAL 

WOOPu 

105 

1x15 

1-25 

1-25 

- 


PLASTIC 

[“HOOD** 

.39 

,39 

- 

.38 ,59 

.75 


ORDERING INSTRUCTIONS: 

INSERT THE NUMBER OF CONTACTS IN THE POSfRON MARKED m xx m OF THE -ORDER BY* 
PART NUMBER LISTED EXAMPLE; A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE 

0915PR MO UN TING HARDWARE S9f 

MC SOCKET5/BIR CONNECT ORS 


1 ERASES ? EPROMS IN I Q MINUTES 
i VERY COMPACT, NO DRAWER 
1 METAL SHUTTER PREVENTS 
UV UGHT FROM ESCAPING 



JOYSTICK 

m SET XY AXIS FOR AUTO CENTER 
OR FREE MOVEMENT 
* FIHE BUTTON FOR USE WITH GAME 
SOFTWARE 

B COMPATIBLE WITH IBM. APPLE II, 
HE, I1C. ATARI & VIC 20/64 

GC-10 





DESCRIPTION 

ORDER BY 

CONTACTS 

1 

14 16 

1JL 

20 

22 

24 

28 

40 

SOLDEHTA1L SOCKETS 

xxffr " 

.11 

1TTJ2 1 

IS 

.19 

,15 

.20 

22 

.30 

WIREWRAR SOCKETS 

xxWW 

.59 

.69 .69 

.99 

1.00 

1.39 

1.49 

1.69 

1.99 

ZlF SOCKETS 

3F» 


4J95^4^5 

- 

595 

- 

5 95 

6.95 

9,95 

TOOLED SOCKETS 

AUGATxxST 

62 

.79 .89 

1.09 

1.29 

1.39 

1.49 

1.69 

2,49 

TOOLED WW SOCKETS 

auGaTmww_ 

1,30 

1.80 2.10 


J.50 

JZ90 

3.16 

3.70 

5.40 

COMPONENT CARRIERS 

ICCxx 

.49 

.59 r " ,M 




.99 

1.09 

1,49 

OiP PLUGS (IDC) 

IDPxx 

.95 

49 -59 

1.29 

1.49 

- 

35 

1 49 

1.50 


FOR ORDERING INSTRUCTIONS SEE D-SUBMINIATURE CONNECTORS ABOVE 


\ SHORTING 1 


5/fl.DD 


LITHIUM BATTERIES 

a E.0V FOR 2S&306 COMPUTERS 
a MOTHERBOARD CONNECTOR 
a ADHESIVE VELCRO STRIP FOR 
EASY MOUNTING 

LITHIUM 6.3V $11,95 " *L 


LITHIUM-3V 3V COIN Type LITHIUM BATTERY 
3V-MHW BATTERY HOLDER 


JDR MICRODEVICES. 110 KNOWLES DRIVE. LOS GATOS. CA 95030 
LOCAL (408) 866-6200 FAX (4081 37B-8927 TELEX 171-110 

RETAIL STORE: 1256 SOUTH RASC0M AVE., SAN JOSE. CA (408) 947-8881 

HOURS M-F 9-7 SAT 9-5 SUN 12-4 


TERMS MINIMUM ORDER SIC 00 FOR SHIPPING AND HANDLING INCLUDE 5? SO FOR UPS 
GROUND AND S3 50 UPS AIR ORDERS OVER t LB AN U FOREIGN ORDERS MAY REQUIRE 
ADDITIONAL SHIPPING CHARGES PLEASE CONTACT Th£ SALES DEPARTMENT FOP f H* 
AMOUNT CA RESIDENTS MUST INCLUDE APPLICABLE SALES TAX PRICES ARE SUBJEC T 
TO CHANGE WITHOUT NOTICE WE APE NOT RESPONSIBLE FOR TYPOGRAPHICAL 
ERRORS WE RESERVE THE RIGHT TO LIMIT QUANTITIES AND TO SUBSTITUTE 
MANUFACTURER ALL MERCHANDISE SUBJECT TO PRIOR SALE A FULL COPY OF Qufl 
TERMS IS AVAIL ABLE UPON REQUEST ITEMS PtCTyREC MAY ONLY BE REPRESENTATIVE 


MEMBER 


ORDER TOLL FREE800-538-5000 


COPYRIGHT 1936 JDR MICROOFVtCCS 


CONTINENTAL U S AND CANADA 


Circle 174 on Reader Service Card 


NOVEMBER 1988 • BYTE 461 
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MARKETING COUNCIL 

H ti> Drer? Mnrtaifjn] AroamitKin Inc, 


__ ^ ^ c* tne L"TTi MnrMirjrn] ftraax-j<*Ki 

JDR Microdevices 

^ < 30 DAY MONEY BACK GUARANTEE * 1 YEAR WARRANTY ON ALL PRODUCTS • TOLL-FREE TECHNICAL SUPPORT 

• COMPLETE CUSTOMER SATISFACTION ■ SUPFRIOR SERVICE • FRIENDLY. KNOWLEDGEABLE SALES STAFF 





INSTANT SCANNING 
OF I MAGES U P T O 

4-WIDE -2 A 

* TOO. 200, 300. 400 DPI i»f F 
BOTH DIRECTIONS ' W 

a SftW AND 3 HALF-TONE 
MODES 

a 32 LEVELS OF GRAY SCALE 
a HERCULES, CGA AND EGA COMPATIBLE 
■ INCLUDES HALO DPE AND IMAGE EDITOR SOFTWARE 

HS-3000 


eoa x &so 

MAXIMUM 

RESOLUTION ■ 

04D X ABO IN ■ 
t6 COLORS ■ 
320 X 2DO IN 
256 COLORS 
ISM STYLE, 
ANALOG 
MONITOR 
FULLY VGA, EGA. 
CGA r HERCULES 
& MONOCHROME 
COMPATIBLE 


NEC MULTISYNC II 

a AUTO FREQUENCY ADJUSTMENT 
■ RESOLUTION AS HIGH AS SDQ X&60 


HIGH RESOLUTION BUS MOUSE FOR BETTER RESPONSE 
AND LESS HAND MOVEMENT. IDEAL FOR CAD WORK 
m 320 DPI a INCLUDES DRIVER. TEXT EDITOR & POP-UP 
MENUS a NO PAD, POWER SUPPLY OR PORT REQUIRED 


SAVE TIME AND TELEPHONE CHARGES WITH A HIGH 
SPEED 2400 BAUD MODEM FROM JPH 

INTERNAL §400 BAUD 

m AUTO DIAL ANSWER 

* SELF TEST ON POWER UP 

m TOUCHTONE Oft PULSE DIALING 

* HAYES & BELL SYSTEMS COMPATIBLE 
a FULL OR HALF DUPLEX 

■ MIRROR II COMMUNICATIONS SOFTWARE INCLUDED 
PRO-241 $1£9J5 

PRO-121 12TO BAUD 1 a CARO $69.95 

PRO-24 M 2400 BAUD FOR PS/2 $249.95 

EXTERNAL §400 BAUD 

m 2400/1200/300 HAYES COMPATIBLE 

* 0 EASY-TO-READ STATUS LEDS 

* CALL PROGRESS MONITORING & ADJUSTABLE VOLUME 
a 2ND PHONE JACK FOR VOICE COMMUNICATIONS 

m REQUIRES SERIAL PORT & CABLE (OPTIONAL) 
PRO-24E $169.95 

PflO-1 2E 1200 BAUD EXTERNAL $99-95 


CASPER EGA *33* 

m 640 X 2M/350 RESOLUTION* 31 MM DOT PITCH 
a M - BLACK MATRIX SCREEN* IB COLORS 


LOGITECH 3-BUTTON MOUSE 

PC MAGAZINE EDITORS CHOICE* ALL MODELS HAVE 
SERIAL SUPPORT (COM1/COM2), 200 D.P.I. RESOLUTION. 
LOTUS T 2-3 SHELL, SELF-INSTALLING SOFTWARE AND 
-POINT EDITOR" 

LMOUSE 

LMOUSE-P SERIAL MOUSE WAOGIPAINT 
LMOUSE-BP BUS MOUSE W/LOGlPAiNI 
LMQUSE-BPL BUS MOUSE W/PUBUSHEH PKG 
L MO USE-BP C BUS MOUSE W/LOGIPAINT/C AD 


CASPER RGB *B73.i 

a COLOR GREEN AMBER SWITCH* 3$MM DOT PITCH 
* 640 X 241} RESOLUTION* 14* NON GLARE SCREEN 


$79.95 

$99-95 


SAMSUNG MONO *tB3. 

a 12" NON-GLARE LOW DISTORTION AMBER SCREEN 
* 720X350 RESOLUTION * SWIVEL BASE 


MONITOR STANDS 

MODEL MS I 00 $12 

a TILTS AND SWIVELS 

MODEL MS-200 $39 

■ TILTS AND SWIVELS * BUILT-IN SURGE SUPRESSOR 
* INDEPENDENTLY CONTROLS UP TO 5 AC OUTLETS 


$199,95 

$179.95 

$139.95 


SAVE DESKSPACE AND ADD 
STYLE TO YOUR OFFICE WITH 
THIS SLEEK UPRIGHT DESIGN 

* ACCOMODATES ALL 

SIZES OF MOTHER BOAR DS |^d 

* 250 WATT POWER SUPPLY 
INCLUDED 

a MOUNTS FOR 3 FLOPPY 
A 4 HARO DRIVES 
a TURBO & RESET SWITCH 

* SPEED DISPLAY, POWER 
& DISK LED'S 

» MOUNTING HARDWARE, 

FACEPLATES A SPEAKER 
INCLUDED 

CASE-100 

C ASE-FLIP FOR SOBS MOTHERBOARDS 
CASE-SLIDE FOReoee motherboards 
CASE-70 FOR 236 MOTHE RBOARDS 

CASE-JR MINF2B6 W/POWER SUPPLY 


A RELIABLE, FAST AND 1 
INEXPENSIVE ALL PURPOSE 
PRINTER THAT'S LOADED 
WITH FEATURES 


* 9 PIN DOT MATRIX PRINT HEAD 

* ISO CPS DRAFT MODE. 29 CPS NLQ MODE 

* CENTRONICS PARALLEL INTERFACE. SERIAL OPTIONAL 
a DUAL PITCH, DOUBLESTRIKE. ITALICS 4 SUPERSCRIPT 

* EPSON FX & IBM GRAPHICS 

a COMPRESSED, EXPANDED & EMPHASIZED PRINT 
■ DOT ADDRESSABLE GRAPHICS IN SIX DENSITIES 
CITIZEN-1900 

RC-1B0D REPLACEMENT RIBBON CARTRIDGE 6.05, 


MODULAR CIRCUIT TECHNOLOGY 
ENHANCED STYLE LAYOUT 

* AUTOSENSE FOR XT OR AT COMPATIBLES 

* LED INDICATORS ■ AUTO REPEAT FEATURE 
■ SEPARATE CURSOR PAD 

BTC-5339 $79.95 

94 KEY LAYOUT 

a SOFTWARE AUTOSENSE FOR XT OR AT COMPATIBLES 

* LED INDICATORS * AUTO REPEAT 

BTC-5060 $59.95 


POWER SUP F 

135 WATT 110/220V $59-95 

* UL APPROVED 

* JBM XT COMPATIBLE 

* +5V.15A-+12V4.2A, 

-SV.5A, -12V ,5A 

PS-135 

PS-150 150W110/22 ov $69.95 

200 WATT 110/220 $39-95 

* U.L. APPROVED 

■ IBM AT COMPATIBLE 

* +5VS2A, +12V6A, 

■5V 5A, 12V SA 

PS-200 

PS-250 250 WATT 110/220V S129.95 


C B L- PRINTER pc fri nter cable 

C B L-PRINTER-25 AS ABOVE - 25 FOOT 
CBL-PFtlNTER-RA RIGHT ANGLE PRINTER 
C B L-DB25-MM DB25 MALE TO DB25 MALE 

CBL-0B25-MF DB25 MALE TO DB25 FEMALE 
C B L-9-SERIA L 9 PIN TO 25 PIN SERIAL 

CBL-KBD-EXT KEYBOARD EXTENSION 
CBL-CNT-MM 36 PIN CENTRONICS M/M 

CBL-HD-20 20 PIN HARD DISK CABLE 

CBL-HD-34 34 PIN HARO DISK CABLE 

CBL-HD-34D 34 PIN DUAL HAfi D DISK 

CBL-FDC-EXT 37 PIN EXTERNAL FLOPPY 


MAXI-SWITCH KEYBOARDS 

WITH TACTILE feedback 
MAX-5339 ENHANCED STYLE LAYOUT 
MAX-5060 64 KEY LAYOUT 

AUDIBLE “CLICK” KEYBOARD 

a enhanced style, 101 key keyboard 

a LED INDICATORS ■ AUTOREPEAT 

K-103-A 


JDR MlCHODEVlCtS AND THE JDR MICRO DEVICES LOCO ARE REGISTERED TRADEMARKS OF JDR MICRODEVICES. ISM AT, PS/2 ARE TRADEMARKS OF INTER NAT10 UAL BUSINESS MACHINES 
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W 6 MB E R 


JDR MICRODEVICES, 110 KNOWLES DRIVE, LOS CATOS, CA 95030 
LOCAL (406) 660-6200 FAX (4081 376-8927 TELEX 171-110 

RETAIL STORE: 1256 SOUTH 6ASC0M AYE., SAN JOSE. CA (408) 947-8881 

HOURS: M-F 9-7 SAT. 9-5 SUN 12-4 


TEAM'S MINIMUM ORDER StO DD FOR SHIPPING AND HANDLING INCLUDE S2.SO FOR UPS 
GROUND AND S3 SO UPS Aufi ORDERS OVER 1 LB AND FOREIGN ORDERS MAY REQUIRE 
ADDITIONAL SHIPPING ChARGES-PLEASE CONTACT THE SALES DEPARTMENT FOR THE 
AMOUNT CA RESIDENTS MUST INCLUDE APPLICABLE SALES TAX PRICES ARE SUBJECT 
TO CHANGE WITHOUT NOTICE WE ARE NOT RESPONSIBLE FOR TYPOGRAPHICAL 
ERRORS WE RESERVE THE RIGHT TO LIMIT QUANTITIES AND TO SUBSTITUTE 
MANUFACTURER. ALL MERCHANDISE SUBJECT TO PRIOR SALE A FULL COPY OF O'UR 
TERMS IS AVAILABLE UPON REQUEST ITEMS PICTURED MAY ONLY SE REPRESENTATIVE 


ORDER TOLL FREE800-538-5000 


f.44 MB 3 Vs" 
OR/VE 


m ULTRA HIGH DENSITY 
■ ALSO WORKS WITH 7SDK DISKS 
FDD-1,44X BLACK FACEPLATE 
FDD-1.44A BEIGE FACEPLATE 


FD-55B ^IM'TEAC DSi'DD 360K $99.95 

FD-55G S-i« h TEAC DS/HD12M $129.95 

M2551A 5-1/4" FUJITSU D&DD 3S0K $99.95 

M2553K 5-W FUJITSU DS/HD i-2M $110,95 

FDD 360 HM" DS/DD 360K $69.95 

FDD-1-2 $-\m‘ DS/HD 1.2M $109 95 

FD0-3.5A 3-1/2* MITSUBISHI DS/l>D(BE IGE) $129.95 

FDD-3.5 X 3-1/2' MITSUBISHI OS/DOfBLAGK) $129.95 


AR5240X ARCHIVE TAPE DRIVE -XTS A ATS $369.95 
AR5540A FASTER TAPE DRIVE -ATS ONLY $369.95 
AR340 40 MB TAPE CARTRIDGES $24.95 


N-MD2D BOX OF 10 5-1/4' 360K OS/DO $6,95 

N-MD2H BOX OF ID 5-1 tA’ 1.2 MB DSHD $13-95 

N-3.5DS BOX OF ID 3-1/2" 720K DS/DD $16.95 

N-3.5HD BOX OF 10 3-1/2' 1.44 MB DSHD $49.95 

M-MD2DBULK S60K OS/DO (MIN. 50 DISKS! EX 49* 


FD-ARAIL MTG. RAILS FOR AT COMPATIBLE 
FD-55FP BEIGE FACEPLATE FOR TEAC DRIVES 
FD-55MHW HALF HEIGHT MOUNTING HARDWARE 
FD-5Y Y POWER ADAPTOR FOR DRIVE S 


»sea9 ate 


HARD DESKS 

Whatever your herd disk needs, we have reliable, 
high quality Seagate drives at (he lowest prices 
available. Buy them alone, or with an MCT disk 
controller lor even greater savings! 


SIZE 


20MB 
30MB FILL 
40MB 
40MB 
60MB RLL 
30MB 


MODEL 


ST-225 

ST-238 

ST-251 

ST-251-1 

ST-277 

ST-4038 


AVG, 


65 ms 
65 ms 
40 ms 
28 ms 
40 ms 


NEWII SIGMA VGA CARD 

mi 


100% REGISTER COMPATIBLE VGA DISPLAY CARO 

* VGA. EGA, CGA, HGC & MDA COMPATIBLE 

• 326 X 200 IN 256 COLORS 

m 640 X 460 800 x 600 IN 1 6 COLORS 
■ 80 X 25. 132 X 44 TEXT MODES 

m SUPPORTS STANDARD DIGITAL A ANALOG MONITORS 
UTILITY SOFTWARE INCLUDED 

t MCT-VGA 


- 1 - 

Your product* and prices have kept us corning 
beck now for two yeara,..keep up the good worte." 
-P.S., Sterling Height#, Ml 
: .. , y 

"Well continue to do business with you whenever 
We chi," -Jame* HHtogaes, M fnnea pof ls t MN 

"...I witl not heahete to order anything from JDR 
—because \ know your policy is to stand behind 
your products 100%." 

“Robert fllndy, Grand Forks, NB 

”1 found JDR'e lech support to be responsive* 
heipfuJ and honeat.* , fcteadvllje, NY „ 

Ff 


INTERFACE CARDS 

BY MODULAR CIRCUIT TECHNOLOGY 


DRIVE CONTROLLERS 


SINGLE SLOT CONTROL OF 4 FLOPPIES 
R INTERFACES UP TO 4 FDD'S TO AN IBM PC OR 
COMPATIBLE ■ SUPPORTS OS/DO AND QS/OD W/ DOS 3-2 

MCT-FDC 


ADO VERSATILITY AND CAPACITY TO YOUH XT 
m SUPPORTS 2 DRIVES, CAN MIX 360K AND 1.2 MB 

■ allows data to flow freely from xts to Ars 

MCT-FDC-1,2 


XT SYSTEM SHORT OF SLOTS? THIS CARD FRE ES ONE UP I 
M INTERFACES UP TO 2 FDD $ A 2 HOD'S. CABLING FOR 2 
FDO/1 HDD ■ SUPPORTS BOTH DS/DO A DS/OD W/DOS 3-2 

MCT-FH 


FLOPPY/ HARD DISK CONTROL IN A TRUE AT DESIGN 
m SUPPORTS UP TO 2 36QK MW 1.2 MB FDD’S 
a SUPPORTS 2 HDD S USING STANDARD TABLES 

MCT-AFH 

HARO DISK CONTROLLER *79.95 

HARD DISK CONTROL AT AN ECONOMICAL PRICE 
m SUPPORTS 16 DRIVE SIZES INCLUDING 10,26,30 #40 MB 
■ DIVIDE 1 LARGE DRIVE INTO 2 LOGICAL DRIVES 

MCT-HDC 

RLL CONTROLLER *99.95 

TRANSFER data 50% FASTER 
m SUPPORTS UP TO 2 RLL HARD DRIVES 
* DESIGNED FOR XT COMPATIBLES 

MCT-RLL 


IMPROVE SPEED AND STORAGE OF YQUR AT COMPATIBLE 
rn SUPPORTS UP TO 2 RLL HARD DISCS AND 2 POPPIES 
R SUPPORTS 368/720/ 12 MB FLOPPIES IN 5 25' A 3.5' 

MCT-AFH-RLL 


MULTIFUNCTION CARDS 

MULTI I/O FLOPPY CONTROLLER *79.95 

A PERFECT COMPANION FOR OUR MOTHERBOARDS 
V SUPPORTS UP TO TWO 360K FLOPPIES. 720K W DOS 32 
■ SERIAL. PAHALLEl. GAME PORI, C LOCK/C ALENDAR 

MCT MlO 

MIO-SERI AL—2ND SEF IAL PORT $ 15.95 


USE WrtH MCT -FH FOR MINIMUM OF SLOTS USED 
m SERIAL PORT. CLOCK/ CALENDAR WITH BATTERY 
■ PARALLEL POFtT ADDRESSABLE AS LPTl OR LPT2 

MCT-tQ 

RBG/3BG MULTIFUNCTION *139.95 

ADDS UP TO 3 MB OF RAM TO YOUR AT 
m USER EXPANDABLE TO 1.5 MB OR 3 MB WITH OPTIONAL 
PIGGYBACK BOARD (GK INSTALLED) S INCLUDES SERIAL 
AND PARALLEL PQFIT 
MCT-AMF 

MCT-AMF-MC PIGGYBACK BOARD S20J5 

--- $24.95 


AMF-5ERIAL 2ND SERIAL PORT 


USE WTH MCT AFH MINIMUM OF SLOTS USED 
rn SERIAL, PARALLEL AND GAME PORTS * USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPS 

MCT-AI0 

AID-SERIAL 2ND SERIAL PORT $24.95 

MEMORY CARDS 

57GKRAMCARD *59.95 

A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 

■ USER SELECTABLE CONFIGURATION UP TO 5?HK 

■ USES 64K A 256K RAM CHIPS (OK INSTALLED} 

MCT-flAM 


2MB OF LOTUS INTEL MICROSOFT MEMORY FOR AN XT 
IT CONFORMS TO LOTUS INTEL CMS M USER EXPAND 
ABLE TO 2 MS ■ CAN BE USED AS EXPANDED OR 
CONVENTIONAL MEMORY. RAMDlSK AND SPOOLER 

MCT-EMS 

MCT-A EMS 286,Gee VERSION $139,95 


DISPLAY ADAPTORS 


TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS 1-2-3 

■ PARALLEL PRINTER PORT CONFIGURES AS LPTl OR 
LPT2 * USES VLSI CHIPS TO ENSURE RELIABILITY 

MCT-MGP 

EGA ADAPTOR *1+9.9i 

100% IBM COMPATIBLE PASSES IBM EGA DIAGNOSTICS 

■ 25&K Of VIDEO RAM ALLOWS 640 X 350 IN 16 OF 64 
COLORS * COMPATIBLE WITH COLOR AND MONO¬ 
CHROME ADAPTORS ■ HERCULES COMPATIBLE 

MCT-EGA 


COMPATIBLE WITH IBM GRAPHICS STANDARDS 
■ SUPPORTS RGB. COLOR. A COMPOSITE MONOCHROME 
9 640/320 X 200 RESOLUTION. LIGHT PEN INTERFACE 

MCT-CG 

MONOGRAPH ICS MULTI I/O *09.75 

TOTAL SYSTEM CONTROL FROM A SINGLE SLOTl 
m CTRL 2 FLOPPIES. SERIAL PARALLEL. GAME PORT. 
CLOCK CAL m RUN COLOR GRAPHICS SOFTWARE ON A 
MONOCHROME MONITOR 

MCT-MGMI0 


VIDEO DISPLAY AND WO FUNCTIONS IN ONE CARD 
* 720 X 348 RESOLUTION. 90 S 132COLUMN TEXT 
m PARALLEL . SERIAL A GAME PORTS 

MCT-MGAIG 


COPYRIGHT 1988 JDR MlCRGDEVlCES 
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BUILD YOUR OWN SYSTEM! 


JOVER 20,000 JOR SYSTEMS HAVE ALREADY DEEM BUILT. EASY TO ASSEMBLE IN JUST 2 HOURS WITH 
A SCREWDRIVER. SAVE MONEY AND LEARN MORE ABOUT YOUR COMPUTER AT THE SAME TIMEI 



■ 

VIDEO INSTRUCTIONS 


tO MHz TURBO BOBB 


EB1 


00 


WITH MT PURCHASE 
A JOB EXCLUSIVE! BB-MIXI.VMS OR 
BETA TAPE SHOWS YOU STEP-BY-STEP 
HOW TO BUILOAA XT COMPATIBLE 
SYSTEM. W/O HIT *ia.9S 

rMrffiriff 


IB MHz MINI-SBG 

175 


■ INCLUDES SERIAL PORT, 2 PARALLEL FORTS, CLOCKS 
CALENDAR AND GAME ADAPTOR ■ RUNS COLOR 
GRAPHICS ON A MONOCHROME MONITOR. 

* MOTHERBOARD * 25«K RAM MEMORY * 130 WATT 
POWER SUPPLY 9 FLIP-TOP CASE* 84KEY KEYBOARD 

* 360K FLOPPY DRIVE * MONOGRAPHICS I/O CARD 

■ MONOCHROME monitor 


1G MHz 1 Mb 3BG 


2348 


ES 


m 12 MHZ MINI-208 MOTHERBOARD V 512K RAM 
MEMORY * MINI CASE WITH POWER SUPPLY 
9 84 KEY KEYBOARD * MONOCHROME MONITOR 
■ 1.2 MB FLOPPY DRIVE M FLOPPY / HARD CONTROL 
* GRAPHICS ADAPTOR 


M MYLEX 366 MOTHERBOARD ■ 1 MB RAM ON BOARD 
* 200 WATT POWER SUPPLY * CASE * ENHANCED 
KEYBOARD * 1.2 MB FLOPPY DRIVE * FLOPPY/HARD 
CONTROLLER ■ MONOGRAPHICS CARD 
M MONOCHROME MONITOR 


MOTHERBOARDS 


TURBO 4. ms MHz 599.95 

m XT COMPATIBLE M NORTON SM 7 M 4.11 OR 0 MHZ OPERATION WITH 0085-2 AND OPTION¬ 
AL 0007-2 CO- PROCESSOR * FRONT PANEL LED SPEED INDICATOR AND RESET SWITCH SET 
SUPPORTED * CHOOSE NORMAL/TURBO MODE OR SOFTWARE SELECT PROCESSOR SPEED 

MCT-TURBO 

MCT-XMB STANDARD MOTHERBOARD .„...,.^„$07.95 

in MHz TURBO SINGLE CHIP BOBB 5123.95 

9 XT COMPATIBLE ■ NORTON SI 2 1 * USES LESS POWER. IMPROVES RELIABILITY* KEY 
SELECTABLE SPEED. 4.77 MHZ OR 10 MHZ * 2 $ TIMES FASTER THAN A STANDARD * RESET 
SWITCH. KEYLOCK, AND SPEED/POWER INDICATORS SUPPORTED 

MCT-TURBO-10 

BBEBGBfIOMHz 5373.35 

m AT COMPATIBLE* LANDMARK AT SPEED 10 MHZ * NORTON SI 10 3* 6 SLOTS (TWO 
8 BIT, SIX 16-BIT) * HARDWARE SELECTION OF 6 OR 10 MHZ * FRONT PANEL LED INDICATOR 
m SOCKETS FOR 1 MB OF RAM AND 00287 * ONE WAIT STATE * BATTERY BACKED CLOCK 

* KEYLOCK SUPPORTED* RESET SWITCH 

MCT-ZG6 

IP MHz MINI-2BG 5399.95 

* AT COMPATIBLE * LANDMARK AT SPEED 13.2 MHZ ■ NORTON SI 11.B ■ 6 MHZ. ID MHz 
(0/1 WAIT STATE), 12 MHZ (1 WAIT STATE| * ZYMOS ASICS FOR FEWER CHIPS. GREATER 
RELIABILITY* SUPPORTS 512K-1024K MEMORY * RECHARGEABLE HIGH CAPACITY NI-CAD 
BATTERY ■ SIX 10-BIT SLOTS, TWO 0-BlT SLOTS * MOUNTS IN STANDARD XT CASE 

MCT-M2B6-12 

MCT-M286 6 /10 MHZ MINI 00286 BOARD.. $389.65 


16 MHz MYLEX 3B6 51699.00 

* 1 MB RAM ONBOARD ■ 0 SLOTS fTWO 0-B1T. SIX 16-BIT) * USES AMI BIOS 

* SUPPORTS 50207 MATH CO-PROCESSOR * SUPPORTS 80307 WITH ADAPTOR 

* 64KB CACHE FOR NEAR 0 WAIT STATE * 20 MHZ VERSION AVAILABLE 

MV-386MB 

MY-3S6M8-4 FOUR MB MEMORY INSTALLED ....... $2999.00 

MV-3&6MB MOB MATH CO-PROCESSOR ADAPTOR BOARD $149.00 


1G MHz 
MYLEX 
MINI 



aa 


m LANDMARK AT SPEED 23.2 MHZ* NORTON $110.7 » 64 KB HIGH SPEED DIRECT MAPPED 
STATIC RAM CACHE * 1 MB OR 2 MB MEMORY ON STD MEMORY BOARD * UP TO 6 MB 
OF 32-BIT MEMORY ON PIGGYBACK MEMORY BOARD. FOR TOTAL OF 10 MB ■ AMI BIOS 
WITH 32 BIT EGA SUPPORT ■ SOCKETED FOR S0387 MATH CO-PROCESSOR * ONE 6-BIT. 
FOUR 16-BIT AND ONE 32-BIT SLOTS * DALLAS CMOS /CLOCK DEVICE ON BOARD W/ BATT 
MY-3B6 JR (MEMORY CARD REQUIRED) 

M Y- 3B6JR2D 20 MHZ VE RSION ... ___ $1695.00 

MV-386J R-M 1 TO 2 MB MEMORY CARD (REQUIRED! W INSTALLED .. $159.00 

MY-386JH-M8 e MB PIGGYBACK MEMORY BOARD OK INSTALLED ... .....*.......$159,00 


NEW! MODULAR PROGRAMMERS 


HOST ADAPTOR CARD 


5P9.95 


I A UNIVERSAL INTERFACE FOR ALL THE PROGRAMMING 
MODULES ■ USER SELECTABLE PROGRAMMABLE ADDRES¬ 
SES PREVENT ADDRESSING CONFLICTS* MENU DRIVEN 
SOFTWARE PACKAGE * INCLUDES MOLDED CABLE 

MCTMAC 

UNIVERSAL MODULE BA33.93 

) PROGRAMS EPROMS. EEPROMS, PALS, fiI-POLAR PROMS 
0748 8 8751 SERIES DEVICES ■ TESTS TTL. CMOS, DYNAMIC 
Sl STATIC RAMS 

MCT-MUP 

DIGITAL IE MODULE 

f TESTS TTL, CMOS, DYN 4 STATIC RAM I 

MCT-MIC 




[ THE IDEAL SYSTEM FOR DEVELOPERS. ALL 

MODULES USE A COMMON HOST ADAPTOR CARD 

h . 

Mi 

II 

M 

« 

4 

M 

° 

£ 


AUTO SEARCH 



EPROM MODULE 509. 95 

* PROGRAMS 24-32 PIN EPROMS, CMOS EPROMS AND 
EEPROMS FROM T&KTO T024K 

MCT-MEP 

MCT’MEP-4 FOUR EPROM PROGRAMMER -.. $169,95 

MCT-MEP-8 EIGHT EPROM PROGRAMMER _ $259.95 

PAL MODULE 

m PROGRAMS MMI, NS. Tl 20 A Tl 24 PIN DEVICES 

MCT-MPL 


0740 MODULE 


5179.95 


m PROG. 6741.8742. 6746. 8746 & 8750 EPROMS A PROMS. 

MCT-MMP 

BI POLAR MODULE BPS3.95 

* PROG. AMD, MMI. NS. Tl 8 SlGNETJCS BFPOLAR PROMS 

mcr-m? 


EkJDR Microdevices• 

B ■ JBR MICRODEVICES. 110 KNOWLES DRIVE. LOS GATOS, CA 95030 
LOCAL (408| 866-6200 FAX (408) 378-B927 TELEX 171-110 

ORDER TOLL FREE BOO- 

COPYRIGHT 1988 JDR MICRODEVICES 0 gg 374 2171 
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6800 

Family Development 
Software 


Combine our software and your editor for a powerful 
development system. Our C-Compilers feature a complete 
implementation (excluding bn Helds} of the language *$ 
described by Kemigan & Ritchie and yields JO- 70% 
shorter code than other compilers. Out Motorola 
compatible Assemblers feature macros and conditional 
assembly. Linker and Terminal Emulator are included 


Wlntek Corporation 
1801 South Street 
Lafayette. IN 47904^2993 
(317) 742-8428 or (800) 742-6809 


DIGJTAL OSCILLOSCOPE 

SYSTEM $99 

ADB-1 card & OIG-OSC -0 Sohww» 

' .Analog inpul 

■ .0 bit resqtolion 

* use as a storage scope 

* saw warttwm to Sisk 
' 11041® OOflWratOft 

* High inpul impedance 

* 0-5V range 

* 7 TTL lopuia 

■ tor IBM PC bfwJ compatitrips 



DAS 12 

* 12 bd Oaia ttguisttlwi System 
' 0 diBfereniial Inpot channels 

* High input impedance 

f software selectable GAIN at 1, 10, 100 

' Full Scale’ +f- 1W, 6V, SOOtoV. SflnW 

■ 25dS convention lime 

* Sample/HokJ tor precision readings 

■ software included to simulate autoranging DVU 
-7TTLITO 

’ option avadehle: 12 Pit analog output, add SI00 


$299 


DI096MP 5199 

■ 9B pnogfapimsfila digilal TTL I/O 

■ save space. u» only i site in PC 

" option aval ladle converts 24 outputs to high Curredl, 
high milage, open collector outputs (3oOmA, 60V] add JSD 


AD boards have a user manual, rtsma software with source 
code In Pascal, BASIC. G arid a One year warranty. 


JB COMPU-TRONIX 

3816 N. Wadsworth Blvd. 
Wheat Ridge, CO 80033 

(303) 425-9586 

Galt tot FREE GATAUOG, accept MCA/tSA orders 


10 

X 

(0 

□ 

k 

b 

m 


Alt Items In Stock 
1 00% Guaranteed 
MC, VISA, COD Accepted 
24 Hour Shipment 
Call For Our Monthly Specials 
3,5" DS/OO 


■ SONY 

1.29 

■ DATASAFE 

1.19 

■ TDK OS/HD 

3.05 

5.25" OS/HD 


■ TDK 

1.29 

m DATASAFE 

.89 

5.25" DS'DD 


■ MAXELL 

.B4 

■ VERBATIM 

.59 

■ 3M 

.57 

■ DATASAFE 

.35 


Priaa based un &DO Dmh^ 

Include* Label*, 9ie™ t T<,b* 
Sm»l|®r Duant itm* Aweilabte 

In NJ BOO-42 6-024 7 FAX 

301-695-5655 201-895-6166 

PRINCETON 
DISKETTE 

43? Macarchtir Dr. ■ Qnck, NJ D87?4> 
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PROGRAMMERS 

FOR IBM PC/XT/AT 


■ Select Device with vernier name & type number directly 

■ Enable user to set up Program Pulse Width. Vpp. Voc. 
Over-program Pulse Width 5 Iteration Counts 

■ Capable of set & 8/16/32-Wts wide—word programming. 

XP6000A Adapter A cable installs in PC for $55 

connecting programmer eternally 
XP6001 1 -socket i M-bits EPROMs programmer $160 

XP6002 8'socket 1 M-birts EPROMs programmer $975 
XP60C3 1-50Cke(MCS-4Smicrosprogrammer $215 

XP6Q04 1 -socket MCS-51 micros programmer $570 

XP6014 4’sockeb 1M -bits EPROM program mer $260 
AT-101 /A EPROM Eraser erases 30 24-p|n tCs $ 195 

with timer 


2 YEARS GUARANTY + 30 OATS MONEY BACK WARRANTY 


Xender Corporation 

2*24, KENNEDY BLVTX [ f j_., JERSEY C3TY, NJ 07iOfi 
v pnil#r THiMl*lW«91 TTk: 91D MO 4444 CHAMPION 
XeMrw put- 7M.M4.WT 



SAFEWARE® Insurance provides full 
replacement of hardware, media and 
purchased software. As little as S39/yr covers; 

• Fire ■ Theft * Power Surges 
* Earthquake • Water Damage • Auto Accident 

For information or immediate coverage call; 

1-800-848-3469 

In Ohio c all 1614-262- 0559 

(Sr) 

SAFEWAKE. The Insurance Agency Inc. 


Easy as a keystroke 



FontStyle 

for Turbo Pascal 4.0, Turbo C, MS C, Quick 
C.. You can use it with the BGMntejface 
from Borland or with nearly every compiler 
with graphic capabilities. FontStyle, the 
editor for outlined fonts makes the output 
of formulas, symbols or new fonts as easy as 
putting a string on the screen. 

Get your FontS lyle for 49*99$ 

Xetec, Inc., 2804 Arnold Rd., 
Salina,KS 67401, 913-827-0685 


Circle 363 on Reader Service Card 


Circle 290 on Reader Service Card 


Circle 278 on Reader Service Card 


Advertise your 
computer products 
through 
BYTE BITS 

(2” x 3” ads) 

For more information 
call Dan Harper at 
603-924-6830 

BYTE 

70 Main St. 

Peterborough, NH 03456 




25971 cannon Road - Cleveland, Ohio 44146 

Te>e« B502820864 • Fax (216) 439-4093 


Woodchuck 


Easiest IEEE488(GPIB/HPIB) 
interfaces for your PC, PS/2, 


Macintosh, HP and more! 


..... 


* ' 






• Controllers 

• Converters 

* Extenders 
■ Buffers 

* Boards 


Please see our ad - 

on page 208 Call or send 

for your FREE 
- - — , Technical Guide 

U " 


■ >*: v"T * • ’ : w ...... • . : .v... : 

(216) 439-4091 


P-Tral is also available for the 
Apple II series. Write ot call for more 
details. 


WOODCHUCK INDUSTRIES, INC* 

340 WEST 17 STREET Ste 2B NY, NY 100*1 
(212) 206-6490 / 924-0676 


TRANSLATE BASIC 
TO PASCAL 


industries' 
program for IBM 
PC and MS-DOS 
compatibles 
translates 
Microsoft BASIC 
source code to Turbo Pascal source 
Comes with full documentation and 
tutorial SI79.00 
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editorial Index by Company 


Index of companies covered in articles, columns, or news stories in this issue 
Each reference is to the first page of the article or section in which the company name appears 


INQUIRY # COMPANY PAGE 

ADDISON-WESLEY .......... 51 

758 ADRA SYSTEMS..,.67 

757 ADVANCED GRAPHIC 

APPLICATIONS.*........67 

885 ADVANCED LOGIC 

RESEARCH,...,..205 

952 AJIDA TECHNOLOGIES., 180 

ALUANT COMPUTER 

SYSTEMS..,.,,...275 

ALSYS 11 

AMERTTECH ,..,.153 

AOX. .,.,301 

751 APPLE COMPUTER. 11, 67, 254 

784 APPLITECH SOFTWARE.67 

891 ASHTON-TATE... 241 

763 AST RESEARCH. 67 
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BELLSOUTH.,.153 

781 BINARY ENGINEERING.67 
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BRAIN WARE ..,„,.387 

934 BRODERBUND SOFTWARE.127 

761 CABLESOFT..,.,.,,67 

CAERE.. 254 
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AMERICA.,. 127 

767 CAYMAN SYSTEMS... 67 

CIRRUS LOGIC... 11 
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DYNAMICS... 180 

854 COMPAQ COMPUTER.89, 197 

883 

953 COMPUTER AIDED 

MANAGEMENT.;...180 

949 COMPUTER ASSOCIATES 

INTERNATIONAL.....180 

776 COMPUTER INNOVATIONS...67 

COMPUTER RESEARCH 
INSTITUTE..387 

886 COMPUTER SYSTEMS 

ARCHITECTS...,.213 

965 CONDOR COMPUTER..,...135 

COROLLARY.. 11 

889 CROSSTALK 

COMMUNICATIONS ..249 

CSA... 287 

798 DATA TRANSLATION......*. 67 

DATACUBE. I] 

796 DATAPERCEPTIONS...67 

967 DAY-TIMERS.135 

766 DAYNA 

844 COMMUNICATIONS ..,..,,,,67, 139 

845 

957 DEFINICON SYSTEMS.. 287, 320 

DEPARTMENT OF DEFENSE.,11 
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TECHNOLOGIES...135 
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CONCEPTS......67 
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890 GIMPEL SOFTWARE.229 

GLOCKENSPIEL .. ,...287 
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770 GW INSTRUMENTS....,,.67 
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IMPERIAL COLLEGE.387 

966 INDEX TECHNOLOGY... 135 

INFORMIX.. 11 
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944 INSTAPLAN...180 

762 INTEL PCEO. 67 

ITHACA SOFTWARE.....287 

JAPAN COMPUTER EDUCATION 
DEVELOPMENT CENTER.II 

842 JASMINE.....„.139 

843 

774 raCC..,.... ,.,...67 

852 KINETICS.,.. .,........67 

KODAK. 11 

768 KURTA.. 67 

887 LEVCO.,.213,287, 320 

956 

LINN PRODUCTS... 340 

938 LOCUS COMPUTING.. 105 

793 LOGISTIQUE LMM.. ..... 67 

788 LORD PUBLISHING.67 

765 MADGE NETWORKS .. ..67 

780 MATHSOFT...67 

756 MAXIMUM STORAGE.. 11,67 

MCGRAW-HILL BOOK. .399 

772 MICROSOFT....,67, 127, 147, 363 

958 MICROWAY.,,,... 287, 320 

MIT PRESS .. 51 
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851 NEC HOME ELECTRONICS...89 

852 

NESTOR.,,,,,.,,.*.11 

NEXT... 158 

947 NORTH AMERICAN MICA.180 

NORTHGATE....,...254 
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840 1STAID SOFTWARE..........139 

ORACLE...,... .11 

PACIFIC BELL... 153 

PARALLEL SYSTEMS 
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786 PAUL MACE SOFTWARE.67 

760 PERFECTEK .. ,...,67 

856 PETER NORTON COMPUTING.89 

785 PHOENIX PHIVE SOFTWARE.67 

792 POLYGON.. 67 

PRENTICE-HALL. 51 

963 PRODEX DEVELOPMENT.135 

946 PROJECTRONIX... 180 

RELATIONAL TECHNOLOGY.11 
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SANDIA NATIONAL 

LABORATORY.. 275,301 

SCIENTIFIC COMPUTING 
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COMING UP IN BYTE 


PRODUCTS IN PERSPECTIVE: 


As we go to press for November, here is the tentative lineup of articles on 
tap for December. While last-minute changes or delays can always occur, the 
following are those pieces we plan to bring to you. 

In the front of the book, as usual, will be the Microbytes, Nanobytes, and 
What’s New Sections, along with Short Takes—next month on new lan¬ 
guages, add-ins, printers, and more. Putting in their usual appearance will 
be columnists Jerry Pournelle, with Computing at Chaos Manor; Ezra Sha¬ 
piro, with Applications Plus; Wayne Rash, with Down to Business; Don 
Crabb, with Macinations; Brock N. Meeks, with COM1:; and Mark Minasi, 
with OS/2 Notebook. 

First Impressions for December will include a look at a new relational 
database and a new 80286 laptop. 

The Product Focus for December will look at low-cost plotters. Over 20 
plotters were assembled at the BYTE Lab and put through a series of stan¬ 
dardized tests. Every size and configuration, from desktop to free-standing 
to wall-mounted, were given a thorough going-over by our lab staff and tech¬ 
nical editors. 

System reviews will include the Sun 386i and the Dell System 220. Both are 
80386-based systems that, in their own ways, should be of interest. 

The Quickcapture board from Data Translation will be the focus of a hard¬ 
ware review. It is a black-and-white image capture card for the Macintosh. 

In software reviews, we look at Merge 386, a DOS/Unix hybrid from Lo¬ 
cus, and Slick, a text editor from MicroEdge. 

Application reviews include Lotus Agenda and MacDraw II. 


IN DEPTH: 


Our In-Depth section deals with groupware in December and includes the 
following articles: an overview on collaborative work systems, groupware 
versus local-area network applications, artificial intelligence techniques in 
groupware, and a roundup of groupware products. 


FEATURES: 


We’ll have Ciarcia’s Circuit Cellar and Rick Grehan’s Some Assembly 
Required for hardware and software constructionists, respectively. 
Additonally, we’ll have pieces on open look Unix, writing tidier Pascal 
code, and avoiding the fallacies of believing everything your calculations 
tell you. 


MAIL PREFERENCE SERVICE 

In today’s fast-paced society, shop¬ 
ping by mail or phone has become a 
popular, time-saving way to purchase 
many products and services. Most 
people enjoy receiving catalogs and 
other direct advertising, informing 
them of what’s available through 
the mail. 

You can obtain a free booklet called 
“Shopping at Home: A Consumer 
Guide” by sending your name and 
address to the Consumer Services 
Department of the Direct Marketing 
Association. The booklet provides 
the necessary information to make 
informed purchase decisions. 

However, some people are not inter¬ 
ested in receiving advertising mail 
and the Direct Marketing Associa¬ 
tion’s Mail Preference Service (MPS) 
offers a free name removal service to 
consumers. Many companies par¬ 
ticipate because it’s good business to 
send their message to people inter¬ 
ested in their product. Recendy, it 
has been enhanced to include non¬ 
profit organizations. You can specify 
which lists you would prefer to be 
removed from — commercial and/ 
or non-profit 

So, if you wish to have your name 
deleted from many national adver¬ 
tising mailing lists, send us the coupon 
below and we’ll let the participating 
mailers know. After several months, 
MPS should gready reduce the 
amount of national advertising mail 
you receive. However, many local 
businesses and community organ¬ 
izations are not participants and will 
continue to send direct mail. In these 
cases, your name can be removed 
from their mailing list by writing di- 
recdy to the mailer. 


Name 


Street Apt. 

City 


State ZIP 


Variations of my name 


MAIL PREFERENCE SERVICE 
Direct Marketing Association 
6 East 43ra Street 

P.O. Box S861 Grand Central Station 
New York, NY 10163 
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To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor¬ 
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 
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4 BYTE TIPS . . 86NE-4 

611 CAMBRIDGE DIRECT 86NE-1 
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533 UNDER-WARE ELECTRON ICS . 6BPC-3 
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To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor¬ 
respond to the Inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 
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329 TATUNG.169 
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354 VNS AMERICA 345 

355 VNS AMERICA.415 
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364 ZENITH DATA SYSTEMS.59 

371 ZEOS INT’L.56,57 


SOFTWARE 
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315 SPSS, INC.224 
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104 DIGITALK . 238,239 

105 DIGITALK . 238,239 


563 


ATARI/AMIGA-CAD 


132 FORESIGHT RESOURCES 36,37 

133 FORESIGHT RESOURCES 36,37 


564 


IBM/MS-DOS APPLICATIONS 
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6 ABRACADABRA SOFTWARE . 98 


332 

BROWN BAG 

293 

374 

DB FAST. 

. 132 

134 

FOX SOFTWARE 

.25 

135 

FTG DATA. 

442 

437 

GAMMA PRODUCTIONS 

88IS-22 

532 

GAMMA PRODUCTIONS 

88PC-2 

162 

INSTAPLAN. 
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LOTUS DEVELOPMENT.. 

48.49 
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MICROSOFT. . 

14,15 

233 

NANTUCKET . 

343 

451 

NOVELL DEVELOPMENT 

86IS-9 
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ORACLE. 

_77 

246 

PARSONS TECHNOLOGY 

47 

247 

PATTON & PATTON. 

122 

258 

PRIMA VERA SYSTEMS 

246 

• 

RAIMA. 

35 

» 

SCITOR CORP. 

.187 

421 

THIRD WAVE/ACER. 

329 

565 

IBM/MS-DOS APPLICATIONS 


Scientific/Technical 

34 

ASYST SOFTWARE TECH 

385 

93 

DAYTRON ELECTRONICS 

.448 

436 

FLEMING SOFTWARE . . 

88IS-38 
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207 

MATH SOFT. 


344 

USERSOFT. 


368 

NATIONAL INSTRUMENTS . 

. 138 

349 

VESTRONICS. 

236 

369 

NATIONAL INSTRUMENTS . 

138 




539 

NEURALWARE INC.B8PC-11 

571 

IBM/MS-DOS • UTILITIES 

295 

SCIENTIFIC COMP ASSOC. 

453 




314 

SPECTRUM 

81 

5 

A + L MEIER VOGT. 

227 

316 

STATSOFT . 

305 

7 

ABRAXAS SOFTWARE INC. 

358 

318 

STSC. 

191 

15 

ALDRIDGE COMPANY, THE . 

108 

278 

XETECINC. 

465 

36 

ATRON . 

66 




39 

AVOCET SYSTEMS 

53 

566 

IBM/MS-DOS APPLICATIONS 

46 

BLAISE. 

33 


Mlacellaneous 


118 

ECOSOFT. 

320 

206 

MAP INFO SYSTEMS . 

18 

587 

IBM/MS-DOS-CAD 

8 

ACCELTECH . 

446 

38 

AUTODESK. 

243 

58 

CAD SOFTWARE 


132 

FORESIGHT RESOURCES 

36,37 

133 

FORESIGHT RESOURCES 

36,37 

440 

GTCO. 

88IS-31 

455 

RHV. 

88IS-37 

360 

WINTEK CORP. 

.5 

394 WINTEK CORP. 

465 

568 

IBM/MSDOS • LAN 

2 

10 NET COMMUNICATIONS . 286 

• 

AT&T .. 

350,351 

52 

BORLAND 

71 

53 

BORLAND. 

71 

302 

SIMPLE NET SYSTEMS 

.152 

303 

SIMPLE NET SYSTEMS 

...152 

569 

IBM/MS-DOS-GRAPHICS 

333 

BROWN BAG 


138 

GENERAL PARAMETRICS 

245 

440 

GTCO. 

88IS-31 

442 

IES. 

88IS-10 

283 

RIX SOFTWARE. 


284 

RIX SOFTWARE. 

...104 

570 

IBM/MS-DOS • LANGUAGES 

4 

A + L MEIER VOGT. 

225 

12 

AETECH . 

90 

13 

AETECH . 


48 

BORLAND 

Cll 

49 

BORLAND 

Cll 


50 BORLAND.1 

51 BORLAND.1 

428 CALEND. 88IS-23 

65 CNS, INC.30 

66 CNS, INC.30 

118 ECOSOFT.320 

121 ELUS.304 

142 GOLD HILL COMPUTER.297 

439 GSE. 88IS-29 

185 LAHEY COMPUTERS.296 

197 LOGITECH .136 

198 LOGITECH .136 

199 LOGITECH.137 

200 LOGITECH .137 

205 MANX SOFTWARE SYSTEMS . 99 

227 MIX SOFTWARE.129 

256 POLYTRON.408 

291 SANTA CRUZ OPERATION . 233 

317 STSC.235 
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60 CALIF. SOFTWARE PROD. 440 

61 CALIF. SOFTWARE PROD. 440 

429 CLARION . 88IS-5 

529 COPY TECHNOLOGIES . 88PC-1 

530 COPY TECHNOLOGIES . . 88PC-1 

90 DATACODE.100 

92 DAYSTAR COMPUTING.413 

143 GOLDEN BOW SYSTEM 450 
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154 HI TECH EQUIP CORP.453 

173 JENSEN & PARTNERS INTL .85 

208 MATRIX.112 

447 MICROCOSM RESEARCH 88IS-44 
228 MIX SOFTWARE.411 

254 PETER NORTON .209 

255 PETER NORTON 209 

378 PUBLISHING TECHNOLOGIES 244 
265 QSET 60 

270 QUAID SOFTWARE .344 

308 SOFTWARE MASTERS .133 

321 SUPERSOFT.364 

342 TURBO POWER.116 

• VERMONT CREATIVE.10 

359 WENHAM SOFTWARE.454 

361 WOODCHUCK INDUSTRIES 465 

572 IBM/MS-DOS COMMUNICATIONS 

67 COEFFICIENT SYSTEMS.21 

114 DIVERSIFIED COMP.442 

144 GRAFPOINT. 456 

178 KEA SYSTEMS 304 

179 KEA SYSTEMS.456 

395 PALLADIAN TECHNOLOGIES . 448 

306 SOFTKLONE.389 

307 SOFTRONICS.453 


573 


OTHER-LANGUAGES 


435 EQUIPUAJRLTD. 88IS-40 


574 OTHER - CROSS DEVELOPMENT 


SOFTWARE DEV. SYS.91 


575 MAIL ORDER/ 
RETAIL 

526 3-F ASSOCIATES.88PC-9 
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19 ALTEX ELECTRONICS 444 
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59 CALIFORNIA FREEWARE .108 
70 COMPACT DISK PRODUCTS . 52 

477 COMPARE COMPUTERS . 88MW-5 
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478 COMPARE COMPUTERS . 88MW-5 
487 COMPARE COMPUTERS 88M/AT-5 
468 COMPARE COMPUTERS 88M/AT-5 
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516 COTTAGE COMPUTERS . 88NE-2 

433 DATRONIC GMBH . 88IS-30 

110 DISC INTERNATIONAL .446 

111 DISKCOTECH.450 

112 DISKETTE CONNECTION .... 453 

113 DISKS TO GO 448 

115 DYNAMIC ELECTRONICS . . . 450 

116 DYNAMIC ELECTRONICS ... 450 

480 D-DATA.88MW-3 

531 D-QATA.88PC-6 

517 ELECTRIFIED DISCOUNTERS . 88NE-5 

501 GEN. BUSINESS MACHINES. . 88SW-1 
438 GREY MATTER. 88IS-46 

149 HARD DISK DRIVES INT’L . 222 

150 HARD DISK DRIVES INT’L . 222 

159 1C EXPRESS.446 

170 JADE 441 

171 JAMECO. 438,439 

390 JAMECO. 255-270 

174 J.D.R. 460,461 

175 J.D.R. 482-464 

536 KNAPCO 88PC-7 

496 KNAPCO.88SE-1 

209 MEAD COMPUTER.449 

211 MEGASOFT .440 
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217 MICROCOM .24 

• MICROCOMP. MKTG. COUNCIL 88IS-34 

• MICROCOMP. MKTG. COUNCIL . .421 

* MICROCOMP. MKTG.COUNCIL 88NE-8 

• MICROCOMP. MKTG.COUNCIL 88SE-3 

219 MICROPROCESSOR UNLTD. 456 

* MICROWAY.274 

220 MICROWAY.398 

229 MONTGOMERY GRANT.134 

230 M.H.1.443 

• NATIONAL COMP. ACCESS. .. 445 

237 NITRO MICRO.251 

240 OMEGA MICRO SYSTEMS . 230 

518 PC LINK CORP.88NE-3 

249 PC NETWORK. 284,285 

257 PRECISION DATA PRODUCTS 450 
259 PRINCETON DISKETTE.465 

♦ PRIORITY ONE. 473-488 

262 PROGRAMMER'S PARADISE62,63 

263 PROGRAMMER'S SHOP.109 

* ROBT. TINNEY GRAPHICS 88IS-48 

289 SABINA INTL.452 

294 SCIENCE & ENG. S/W.357 

299 SHAMROCK COMPUTER .97 

300 SHECOM COMPUTERS.395 

301 SHECOM COMPUTERS. 395 

304 SKAN TEKNOLOGIES.454 

305 SN’W ELECTRONICS.210 

* SOFTLINECORP. 88IS-33 

310 SOLUTION SYSTEMS .109 

458 S-100. 88IS-35 
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334 TELEMART.102,103 

335 TELEMART.102,103 

337 TIMELINE .451 

533 UNDER-WARE ELECT.33PC-3 

534 U NDE R-WARE ELECT.ftBPC-3 

502 UNDER-WARE ELECT... BBSW-S 

503 UNDER’WARE ELECT- B85W-5 

461 D.S.A. SOFTWARE.. . BB1S-7 

370 WAREHOUSE DATA ...131 

462 WIPPERMAN ... . BBIS'26 


461 Y E S MULTINATIONAL.. 3BMW-2 


463 EDUCATIONAL/ 
INSTRUCTIONAL 


27 ANNABOOKS.. .392 

425 BIX. B61S-51 

* BYTE BACK ISSUES. B81S-13 

* BYTE BACK ISSUES/SALE . 426 

* BYTE BITS ..4BS 

427 BYTE BITS. 88IS-44 

* BYTE BOOK CLUB.144,145 

* BYTE CIRCULATION . . . 339 
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* BYTE MARKETING. 8813-50 

* BYTE SUB. MESSAGE.142 

* BYTE SUB. MESSAGE.371 

- BYTE SUB. MESSAGE . 88JS-24 

* BYTE SUB. SERVICE..120 

* BYTE SUB. SERVICE . . 83IS30 

* BYTE TIPS.88MW-4 

* BYTE TIPS .38M/AT-4 

* BYTE TIPS .. 86NE-4 

* BYTE TIPS .88SE-4 

* BYTE TIPS.36SW-2 


* BYTE WEE K/NEWSLETTER . 271 

* BYTE WEEK NEWSLETTER BBSW-3 

* COMPUTERS FOR THE BLIND . 8815-32 

* COM PUTERS FOR THE BUNDMM/AT*2 
' COMPUTERS FOR THE BUND . 88SE-2 

* COMPUTERS F0RTHE BUND 36SW-4 


37 CYBER RESEARCH .456 

123 ENTRECOMPUTER.101 

165 INTELLIG ENCEWAR E .. . 277 

172 JASON ENTERPRISE.452 

181 KNOWLEDG E GARDEN 425 


" MACMILLAN BOOK CLUBS. INC. 17 
- MCGRAW-HILL CORPORATE 298,299 
243 OSBORNE/MCGRAW'HILL 228 
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PUBLISHING 


13 ALDUS . 220,221 

17 ALDUS . 220,221 

101 DESTINY TECHNOLOGY . 42,43 

117 DYNA COMPUTERS.418 

166 LASER CONNECTION.39 

* MICROSOFT. 92,93 

253 PERSONAL TEX.124 


* MISCELLANEOUS 

424 AL DOWNLOADING.68IS-38 

514 COMPUTER RESOURCE CTR. . 36NE-9 

* ELECTRONIC ARTS (NAMER) 119 
119 ELECTRONIC ARTS (INT'LJ 119 

- MICROSOFT.95 

* NEC INFO SYSTEMS.Clll 

241 ON TARGET ASSOCIATES. 424 
290 SAFEWARE. 465 

* TINNEV, ROBT. GRAPHICS 406 
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465 

OPERATING 


SYSTEMS 


106 DIGITAL RESEARCH.379 


109 DIGITAL RESEARCH.379 


177 KADAK. 

.371 

272 QUANTUM ... . 

.226 

273 QUARTERDECK 

.361 

274 QUARTERDECK 

.381 

275 QUARTERDECK 

. ...383 

276 QUARTERDECK 

.383 

292 SAIC . 

.371 

466 

ON-LINE 

SERVICES 


450 BIX. 396,397 

74 COMPUSAVE. ... 445 

75 COMPUSERVE.367 

446 MICRO TECHNOLOGY.: 3615* *47 

* Correspond directly with company. 




SEND FOR YOUR 1) 

SUBSCRIBER I.D. CARD 


SUBSCRIBERS ONLY!* 

Use BYTE's Telephone Inquiry Processing System 

Using TIPS can bring product information as much as 10 days earlier. 


If you are a new subscriber or have lost your LD. card, circle #1 on the Reader Service 
Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


GET PREPARED 


2) Write your Subscriber Number, as printed on your Subscriber I.D, Card, in boxes in Step 5 below, 
(Do not add 0*s to fill m blank boxes) 

3) Write numbers for information desired in boxes ki Step 7b below. 

(Do not add Q’s to fill in blank boxes.) 


CALL TIPS 


4) Now, on a Touch-Tbne telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR 
SUBSCRIBER AND 
ISSUE NUMBERS 


5) When TIPS says: “Enter Subscriber Number" 

(Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad 
ignoring blank boxes) 

Enter □□□□□□□□Effiffil 

6) When TIPS says “Enter magazine code & issue code" 

Enter HI SI CD H El ffl SI 


ENTER YOUR 
INQUIRIES 


7a) When TIPS says “Enter (next) Inquiry Number" 

Enter one inquiry selection from below (ignore blank boxes) 

b) Repeat 7a as needed (maximum 17 inquiry numbers) 

1. □ □ □ 00 00 6 . □□□mm io. □□oshs 

7, □ □ □ 00 HI iLDdDDBDB 

8, □□□fflffl 12, □□□SHU 

9, □□□Hi 13. □□OHS] 


2 . □ □ □ is bo 

8. □ □ □ HI ffl 

4. nn a® ffl 

5 , □ □ □ H Effi 


i4 □ □ □ is 00 
la □ □ □ m n 

1 6 , n □ □ 00 00 

17, □ □ □ II n 


END SESSION 


8) End session by entering 0 0 IS CD [ffl HI 

9) Hang up after hearing final message 

If you are a subscriber and need assistance call (603) 924-9281. 



If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800423-8272. 

♦Domestic and Canadian Subscribers Only! 
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Want More Information About the Products and Advertisers Featured in this Issue? 
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NFORMATION 



Circle numbers on reply card which 
correspond to numbers assigned to 
items of interest to you. 



Check all the appropriate answers to 
questions “A” through t4 C”. 



Print your name and address 
and mail. 


Fill out this coupon carefully. PLEASE PRINT. 
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3 □ MIS/DP/Information Center 
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Development 

5 □ Research and Development 

6 □ Manufacturing 

7 □ Sales/Marketing 

8 □ Purchasing 
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10 □ Education/Training 
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C Please indicate your 
organization's primary business 
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Computer-Related Businesses: 
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321 

Ml 

Hi 

324 

325 

326 

327 

328 

329 

330 

Address 


331 

HO 

333 

334 

336 

336 

337 

338 

339 

340 

341 

342 

343 

344 

346 

346 

347 

348 

349 

MO 

351 

382 

Hi 

354 

355 

358 

Mr 

HI 

359 

360 



361 

382 

383 

364 

365 

366 

367 

HI 

369 

370 

371 

372 

373 

374 

375 

378 

377 

378 

1M 

380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

m 

City 

State Zip 

361 

392 

<97 

394 

395 

m 

39? 

353 

m 

m 

HI 

HI 

402 

HI 

HI 

HI 

407 

HI 

Hi 

410 

411 

412 

413 

4<4 

415 

«N 

417 

Jie 

Hi 

420 

421 

422 

m 

424 

m 

HI 

427 

428 

429 

430 

431 

432 

433 

434 

436 

HI 

437 

438 

439 

440 

441 

Hi 

443 

444 

445 

HI 

447 

448 

449 

HI 

A. What fa your level of 

2 □ Computer Retail Stores 

451 

452 

453 

454 

465 

m 

457 

Hi 

469 

460 

461 


HI 

464 

466 

466 

467 

468 

HI 

470 

HI 

472 

473 

4 M 

475 

478 

477 

m 

479 

HO 

management responsibility? 

3 D Consultants 

481 

482 

483 

484 

485 

486 

487 

<88 

489 

490 

49t 

492 

493 

494 

496 

496 

497 

496 

499 

500 

501 

502 

503 

504 

505 

506 

507 

506 

509 

510 

1 □ Senior-level Management 

4 □ Service Bureau/Planning 

S11 

512 

5' | 

514 

515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 

533 

534 

535 

536 

m 

538 

538 

540 

2 □ Other Management 

5 LJ Distnbutor/Wholesalcr 

541 

542 

563 

544 

545 

546 

547 

548 

549 

560 

561 

552 

553 

554 

IH 

556 

557 

558 

559 

HO 

561 

562 

563 

564 

5>b5 

566 

567 

568 

569 

HO 

3 □ Non-Management 

6 □ Systems House/ 

571 

57? 

573 

574 

575 

578 

57? 

578 

579 

580 

581 

582 

583 

584 

586 

586 

587 

588 

589 

590 

591 

592 

593 

594 

596 

596 

597 

596 

599 

600 

B. What is your primary job 

lntcgrator/VAR 

601 

602 

803 

604 

605 

606 

607 

606 

609 

610 

611 

612 

613 

614 

615 

616 

617 

618 

619 

HO 

821 

622 

623 

624 

625 

626 

827 

626 

629 

630 

function/principal area of 

7 □ Other: 

631 

632 

633 

634 

635 

636 

637 

636 

639 

640 

641 

642 

643 

644 

645 

IH 

647 

648 

649 

650 

651 

652 

653 

654 

656 

656 

657 

658 

659 

660 

responsibility? (Check one.) 

Non-Computer-Related Businesses: 

661 

662 

663 

664 

665 

666 

867 

666 

669 

670 

671 

872 

673 

674 

675 

678 

677 

678 

HI 

680 

881 

OH 

683 

684 

6tt 

686 

687 

688 

688 

690 

1 LI .Administration 

8 U Manufacturing 

691 

M 

893 

694 

695 

696 

897 

696 

699 

700 

701 

702 

703 

704 

706 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

716 

717 

718 

719 

no 

2 □ Accounting/Finance 

9 □ Finance, Insurance. 

721 

at 

m 

724 

725 

hi 

727 

728 

729 

730 

731 

732 

733 

734 

736 

m 

737 

738 

HI 

IH 

741 

Ml 

743 

744 

746 

746 

747 

748 

749 

750 

3 □ MIS/DP/Information Center 

Real Estate 

751 


m 

754 

755 

758 

m 

758 

759 

780 

781 

762 

783 

764 

765 

768 

787 

768 

789 

770 

771 

772 

773 

774 

m 

778 

777 

m 

m 

780 

4 □ Product Design and 

10 El Retail/Wholesale 

781 

782 

m 

784 

785 

H) 

787 

788 

789 

790 

791 

792 

HI 

794 

795 

796 

797 

798 

799 

800 

801 

602 

803 

804 

005 

606 

807 

606 

B09 

810 

Development 

11 □ Education 

811 

B-2 

813 

814 

B15 

616 

817 

818 

819 

m 

821 

822 

823 

924 

825 

626 

827 

828 

HI 

830 

831 

832 

833 

834 

835 

B36 

837 

838 

639 

840 

5 □ Research and Development 

12 □ Government 

841 

842 

•4 

844 

845 

846 

847 

846 

849 

850 

66: 

852 

853 

854 

856 

656 

857 

658 

859 

860 

861 

HI 

863 

864 

865 

866 

867 

668 

669 

870 

6 □ Manufacturing 

13 □ Military 

871 

872 

873 

874 

875 

HI 

877 

878 

HI 

880 

881 

882 

883 

864 

885 

886 

887 

888 

889 

890 

891 

692 

883 

684 

695 

896 

897 

896 

699 

900 

7 □ Sales/Marketing 

U □ Professions (Law, 

901 

902 

m 

904 

905 

906 

907 

n 

309 

510 

911 

•H 

912 

914 

915 

9'5 

917 

Ml 

•a 

m 

921 

922 

923 

924 

Mi 

926 

927 

HI 

929 

930 

8 □ Purchasing 

Medicine. Engineering. 

931 

M 

m 

934 

HI 

936 

937 

938 

939 

M0 

941 

942 

943 

944 

945 

946 

947 

948 

Ml 

950 

961 

952 

963 

964 

m 

966 

957 

958 

968 

960 

9 □ Personnel 

Architecture) 

961 

962 

963 

964 

965 

966 

967 

968 

969 

970 

971 

972 

973 

974 

975 

976 

977 

978 

979 

980 

961 

982 

983 

984 

986 

986 

907 

988 

989 

990 

10 □ Education/Training 

15 □ Consulting 

991 

55, 

95, 

994 

995 

796 

997 

996 

999 1000 1001 

1002 10031004 1005 1006 1007 

1006 1009 1010 

1011 

101210131014101510161017 1018 10191020 

11 □ Other: 

16 □ Other Business Services 

1021 102210231024 1025 1026 1027 1028 1029 1 030 1031 1032 1033 1034 1035 1036 1037 1036 1039 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1060 

C Please indicate your 

17 □ Transportation. 

1051 1052 1053 1054 1055 10561067 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 1072 1073 1074 1075 10761077 1078 1079 1060 

organization’s primary business 

Communications. Utilities 

1061 1062 1063 1064 1065 1066 1067 1088 1089 1090 1091 1092 1093 1094 1095 1096 1097 1096 1099 1100 1101 1102 1103 1104 1105 1106 11071106 1109 1110 

activity: (Check one.) 

18 □ Other: 

till 11121113 31141115111811171118111911201121 1122112311241125112611271128U2911301131 113211331134113611361137113811391140 

Computer-Related Businesses: 

NOVEMBER 

1141 1142114311441145114611471148114911501151 1152115311541155 115611571158115911601161 11621163 1164116611661167116611691170 

1 □ Manufacturer (Hardware. Software) 

IBJ5088 

1171 1172117311741175117611771178117911601181 1182118311841165110611671188118911901191 11921193119411951196119711981199 1200 





















Get your own 
copy of BYTE! 

Sharing is nice but 
not practical when 
you have to stay 
on the leading 
edge of microcom¬ 
puter technology. 
From each BYTE 
issue theme to 
“MICROBYTES” 
and “Best of BIX,” 
no other maga¬ 
zine—or group of 
magazines—can 
deliver you the 
vital technical in¬ 
formation pack¬ 
aged in one issue 
of BYTE. 

Don’t rely on 
others for BYTE 

information—wait¬ 
ing in the queue 
can be hazardous 
to your job. Make 
a career move! 
Have BYTE de¬ 
livered to your 
door in your 
name. Use one of 
the adjacent cards 
to ensure your 
position in micro¬ 
computer tech¬ 
nology. 


Subscription rates outside 
Europe avaikhle upon 
request. Please write to: 
BYT E Subscriptions 
Box m 

Hancock, NH 0344 9 
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For your own subscription to , friS 

complete this card and post. 

I&J50BS Subscription Rates 

Name.____ 


Address_ 

City,_ _ ___ _ ____Code_ 

Country_ ^—_------- 

□ Payment enclosed. (All cheques must be payable in 
pounds sterling,) 


Enter my one year 
subscription (12 issues) 
as indicated below: 

□ £46 Sterling, air 
delivery to Europe* 
(includes USSR, 
Turkey and Cyprus) 

P £21 Sterling, fast 
surface delivery to 
Europe, 


Charge to my □ Access □ EUROCARD □ VISA □ MasterCard 
□American Express 

Account § __ _____Expiration Date___ 

Signature_______ _ __ 


Payment or credit card 
information must accom¬ 
pany your order 

Please allow 6-6 weeks 
for processing. Thank you. 


PLACE 

STAMP 

HERE 


EVTC 

McGraw-Hill Information Systems 
McGraw-Hill House 
Maidenhead, Berkshire SL6 2QL 
England 

Attn: International Circulation Department 


For your own subscription to , risS 
complete this card and post. 

ibjsoss Subscription Rates 

Name_____ 


Address_ 

City______Code_ 

Country________ 

□ Payment enclosed, {All cheques must be payable in 
pounds sterling.) 


Enter my one year 
subscription (12 issues) 
as indicated below: 

□ £46 Sterling, air 
delivery to Europe, 

(Includes USSR, 
Turkey and Cyprus) 

□ £21 Sterling, fast 
surface delivery to 
Europe, 


Charge to my □ Access □ EUROCARD GVISA □ MasterCard 
□ American Express 

Account § _________Expiration Date_ 

Sionamre 


Payment or credit card 
information must accom¬ 
pany your order. 

Please allow 6-6 weeks 

for nmoAftftinn Thank unn 


























McGraw-Hill Information Systems 
McGraw-Hill House 
Maidenhead, Berkshire SL6 2QL 
England 

Attn: International Circulation Department 


For your own subscription to , $8 

complete this card and post. 

iBjsoee Subscription Rates 

Name_ 


Address__ 

City__ Code_ 

Country_ 

□ Payment enclosed, {All cheques must be payable in 
pounds sterling.) 

Charge to my □ Access □ EUROCARD DVISA □ MasterCard 
□American Express 

Account § -Expiration Date_ 

Signature._____ 


Enter my one year 
subscription (12 issues) 
as indicated below; 

□ £46 Sterling, air 
delivery to Europe. 

(Includes USSR, 
Turkey and Cyprus) 

□ £21 Sterling, fast 
surface delivery to 
Europe. 

Payment or credit card 
information must accom¬ 
pany your order. 

Please allow 6-8 weeks 
for processing. Thank you. 


PLACE 

STAMP 

HERE 




Get your own 
copy of BYTE! 

Sharing is nice but 
not practical when 
you have to stay 
on the leading 
edge of microcom¬ 
puter technology. 
From each BYTE 
issue theme to 
“MICROBYTES” 
and “Best of BIX ” 
no other maga¬ 
zine—or group of 
magazines—can 
deliver you the 
vital technical in¬ 
formation pack¬ 
aged in one issue 
of BYTE. 

Don’t rely on 
others for BYTE 
information—wait¬ 
ing in the queue 
can be hazardous 
to your job. Make 
a career move! 
Have BYTE de¬ 
livered to your 
door in your 
name. Use one of 
the adjacent cards 
to ensure your 
position in micro¬ 
computer tech¬ 
nology. 


McGraw-Hill Information Systems 
McGraw-Hill House 
Maidenhead, Berkshire SL6 2QL 
England 

Attn: International Circulation Department 


Subscription rates outside 
Europe available upon 
request. Please write to: 
BYTE Subscriptions 
Box 328 

! Hancock, NH 03449 
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OUR NEW PRINTERS MAKE EVEN 
BAD WRITING L00KG00D. 


We’re sorry that our new 24-wire Pinwriter* P5200 and P5300 printers can’t do much for the 
quality of your writing. But they can certainly do wonders for the way it looks. The secret is the 
ribbon. Other dot matrix printers only use a fabric ribbon. Our Pinwriters print with both a fab¬ 
ric and a letter-quality, multi-strike film ribbon—the same kind used on executive typewriters. 

The NEC Pinwriters can also enhance your writing in other ways. They have seven resident 
type styles. Plus four more are available on plug-in font cards. Which means you can express 
your thoughts with just the right typeface. You can also get an inexpensive, user-installed color 
option. And if graphics are part of your story, these Pinwriters produce the highest resolution 
of any printer you can buy. 

Call NEC Information Systems at 1-800-3434418 to see NEC PRINTERS. THEY ONLY STOP 

how much better our new Pinwriter P5200 and the wider WHEN YOU WANT THEM TO. 

P5300 can make your writing look. 


c&c 



Whether you’re a budding 
Hemingway, or a 
Hemingway & Company. 



NEC Information Systems, Dept* 1610,1414 Massachusetts Ave.* Boxborough, MA 01719. 






Tandy® Computers: The broadest line of PCs in America. 



The 

Tandy 

5000 MC 




Our most 
powerful 386™ 
based computer 
...made in America. 
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The new Tandy 5000 MC 
Professional System is pure 
performance, from the Intel® 
80386 processor operating at 
20 MHz to the memory cache 
controller that provides 
RAM-fast access to data. 

With the 5000 MC, you 
have the high-performance 
platform needed to take the 
fullest advantage of industry- 
standard MS-DOS® applica¬ 


tions, powerful new MS® 
OS/2 programs or multiuser 
SCO® XENIX® software. 

Operating at 20 MHz, the 
5000 MC cuts through the 
big jobs like database man¬ 
agement, large spreadsheets 
and sophisticated graphics. 
Its IBM® Micro Channel™ 
compatible architecture al¬ 
lows multiple processors to 
use the same bus. 


The system architecture 
also provides a radical in¬ 
crease in data-transfer rates 
when the Tandy 5000 MC is 
configured within a 3Com® 
workgroup or a multiuser 
environment. 

The Tandy 5000 MC is the 
new alternative in personal 
computing—from the best¬ 
selling family of PC Compat¬ 
ibles made in America. 

Radio JhacK 

COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 


Tandy Computers: Because there is no better value.™ 


Intel/Reg. TM Intel Com. IBM/Reg. TM and Micro Ohannel/TM IBM Corp. MS, MS-DOS and XENNX/Reg. 
TM Microsoft Corp. SCO/Reg. TM The Santa Cruz Operation. 3Com/Reg. TM 3Com Corp. 
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